NATURE 








SATURDAY, APRIL 15, 1939 





CONTENTS 


Education in a Democracy ‘ . ‘ : 
The Botany of Crop Plants. By Prof. W. B. Brierley 
The Psychology of Society. By Dr. J. M. Blackburn 
Bio-meteorology , : : ; 
The Land of Parrots . - : 
Alfred Brown: South African Nacucalist. ‘By D. M. S. W. . ; , . 
A Proposal to Redefine the Thermodynamic Temperature Scale: with a Parable of Measures 
to Improve Weights. By Prof. W. F. Giauque . , ‘ ; : 
Molecular Layers. By N. K. A. ‘ ‘ 
Obituary Notices : 
Prof. H. M. Dawson, F.R.S. By Prof. John W. Cobb, C.B.E.; Prof. R. Whytlaw-Gray, 
O.B.E., F.R.S. and Dr. G. F. Smith ; F : ‘ : 
Prof. S. P. L. Sorensen. By A. J. Curtin Cosbie 
Prof. A. M. Hocart ‘ ‘ . ‘ 
Sir Basil Thomson, K.C.B. 
News and Views ; 
Letters to the Editor : 
New Products of the Fission of the Thorium Nucleus.—Dr. Lise Meitner 
Electronic Breakdown in Solid Dielectrics.—A. E. W. Austen and W. Hackett 
Supersonic Dispersion and Infra-Red Radiation.—Dr. E. G. Richardson 
Mechanism of Excitation of the Forbidden Lines of Oxygen and Nitrogen in the Spectra 
of the Aurora and the Night Sky.—-Dr. Marcel Nicolet : 
Resistance-Capacity Tuning.—N. H. Roberts 
Polymerization of Liquids by Irradiation with Neutrons end Other Rays.—Prof. F, L. 
Hopwood and J. T. Phillips ; 
New Acetylated Derivatives of Amino Sugars. _Dr. G. j. Robertson ond Ww. H. Myers 
Use of dl-Menthol for the Preparation of Biosynthetic Glucuronic Acid.—Dr. R. 
Tecwyn Williams ; , ‘ : . : 
Diaphorase I and II.—E. Adler, Prof. H. v. Euler and G. Giinther 
Resonance in the External Auditory Meatus.—N. Fleming 
Post-Partum (Estrus in a Bat.—L. Harrison Matthews 
Colchicine-induced Polyploidy in Nature.—Dr. G. H. Bates . 
Open-Air Sites of the Upper Palzolithic Period in Kent and North Lincolnshire. — 
J. P. T. Burchell 
Storage of Radium in War Time. George F, Stebbing 


Research Items . . . 

A Derived Patterson Analysis of the Skeleton of the Cyclot sab Molecule. By D. P. Riley 
and I, Fankuchen . . . 

Transfusion in Petrogenesis. ‘By Dr. A. Brammall 

Conference on Fruit Juices and Syrups 

Lord Rutherford: His Life and Influence on Chemistry 

Electric Propulsion of Ships 

Science News a Century Ago 

Societies and Academies 





Editorial and Publishing Offices : 
MACMILLAN & CO., LTD., ST. MARTIN’S STREET, LONDON, W.C.2. 
Telephone Number: Whitehall 8831 Telegraphic Address: Phusis, Lesquare, London 
The annual subscription rates are: £2 12 0 British Isles, £2 17 0 Foreign, payable in advance 


Advertisements should be addressed to 
T. G. Scott & Son, Ltd., 63 Ludgate Hill, London, E.C.4. Telephone Number: City gar 
Registered as a Newspaper at the General Post Office All rights reserved 

















clxiv 











N ATU R E APRIL 15, 1939 

































CHAPMAN & HALL’S NEW PUBLICATIONS 


CASEIN AND ITS INDUSTRIAL APPLICATIONS 
By EDWIN SUTERMEISTER and FREDERICK L. BROWNE 
Second Edition, Completely Re-written. 433 pages, 50 figures. 32s. 6d. net. 
ELECTRON OPTICS: Theoretical and Practical 
By L. M. MYERS, Research Department, Marconi’s Wireless Telegraph Co., Ltd. 
Medium 8vo. 636 pages, 380 illustrations and figures. 42s. net. 
THE PRINCIPLES OF ELECTROCHEMISTRY 
By DUNCAN A. MaclNNES, Associate Member The Rockefeller Institute for Medical Research 
Medium 8vo. 478 pages, 148 figures. 30s. net. 
THE SCIENCE OF ANIMAL LIFE 
By ARTHUR WARD LINDSEY, Professor of Zoology, Denison University 
Medium 8vo. 667 pages, 304 illustrations and figures. 15s. net, 
THE LIVING BODY. A Text in Human Physiology 


By CHARLES HERBERT BEST, M.A., M.D., D.Sc.(Lond.), F.R.S., F.R.C.P.(Canada), and NORMAN 
BURKE TAYLOR, M.D., F.R.S. (Canada), F.R.CS. (Edin.), F.R.C.P.(Canmada), M.R.C.S.(Eng.), L.R.C.P. 
(Lond.). Both of the University of Toronto 

Demy 8vo. 585 pages, 15 colour plates and 283 illustrations. 18s. net. 


HANDBOOK OF FOOD MANUFACTURE 


By F. FIENE and SAMUEL BLUMENTHAL 
Medium 8vo. 609 pages. 25s. net. 


PHOTOGRAPHIC CHEMICALS AND SOLUTIONS 


By J. |. CRABTREE and G. E. MATTHEWS, both of the Kodak Research Laboratories 
Medium 8vo. 367 pages, 95 figures. 21s. net. 


Detailed Prospectuses and Complete Catalogues may be had post free, on application. 


CHAPMAN & HALL, LTD., 11 HENRIETTA STREET, LONDON, W.C.2 
























—===) 





Reduction of Surplus Stock 
Das yp S280 — 


ROUTINE & RESEARCH 
MICROSCOPE HREAT 


with Inclined Binocular 
Body and Large Rect- 
angular Mechanical Stage 








An instrument which is 
fundamentally suited for 
rapid routine work, but 
at the same time pro- 
viding the basic equip- 
ment for the most 
exacting research in- 





First-class British make, at 
about one third the usual 
price. In Morocco Snap Case 


42:8:0 


Catalogue on request Full particulars from : 


Many types of optical 
equipment are available 


BAUSCH & LOMB OPTICAL" CO. LTD. JAMES J. HICKS 


Africa House (Incorporated with W. F. Stanley & Co., Led.) 


KINGSWAY LONDON, W.C.2 8,9 & 10, HATTON GARDEN, LONDON 











vestigations at moderate 
cost. 3” SURVEYING ANEROIDS 














Editor: 


Mac 
St. 


A’ 


ber last 
the tur! 
which 
our jus 
facing 
recogm 
stand 
with tl 
neritag 
inhere! 
is well 
which 
and th 
democ 
structi 
not m 
An 
found 
educa’ 
aim 0 
is a 
of det 
These 
doctri 
and | 
devot 
that 
know 
and ° 
not f 
fairly 
we h: 
regin 
Th 


to-de 





et. 






































Editorial & Publishing Offices : 


MacmILtan & Co., Lrp. 
Sr. MARTIN’S STREET 
Lonpon, W.C.2 

















Telegraphic Address : 
Puusis, LESQUARE, LONDON 


Telephone Number : 
WHITEHALL 8831 

















Vol. 143 


SATURDAY, APRIL 15, 1939 


No. 3624 








Education in 


HOPEFUL effect of the challenge thrown 
i down to democracy in the crisis of Septem- 
ber last and in the events which have followed is 
the turning back to the beliefs and principles upon 
which our liberties are founded, and which are 
our justification for holding them and the frank 
facing of the issues involved. Men are freely 
recognizing that if the democracies are to with- 
stand the challenge of the totalitarian regimes, 
with their threat to so much of the noblest in our 
heritage, it can only be as they prove themselves 
inherently superior and able by force of example 
1s well as precept to check the ruthless doctrines 
which threaten alike the peace of the nations 
and the liberties of individuals. The survival of 
democracy depends on its ability to make con- 
structive contributions in the present and future, 
not merely on its achievements in the past. 
An admirable example of this tendency is to be 
found in the question of education, and especially 
The 


aim of education under any form of dictatorship 


education for citizenship. certainty of 


is a challenge to the educational systems 
of democratic countries which cannot be ignored. 
These systems produce citizens who believe the 
doctrines which their rulers wish them to believe, 
and are imbued with a fierce nationalism and 
devotion to the State. If we repudiate the charge 
that democratic systems produce pupils whose 
knowledge is unrelated to their country’s needs, 
and whose minds are adapted for argument but 
not for loyalty or constructive criticism, we may 
fairly be asked what purpose or set of principles 
we have to set up against those of the authoritarian 
regime. 

This, indeed, is a central problem of democracy 
to-day. It is an element of almost every question 











a Democracy 


of national defence or preparedness for war, and 
the choice between a compulsory or voluntary 
national register will probably be determined by 
our efficiency in solving this problem. Essentially 
we require to define good citizenship in a demo- 
cracy, and to show how education can escape 
being an aimless pursuit of facts without becoming 
an instrument of propaganda. A significant 
section in the Spens Report points out that on the 
extent to which the youth of Great Britain can be 
fitted to fulfil take 
advantage of their opportunities as citizens of a 


later their duties and to 
democratic State may well turn the whole future 
of democracy, and the report emphasizes the need 
for conscious effort by teachers at every point to 
use their opportunities. 

An admirable discussion, by Michael Stewart, 
of the fundamental problem has been issued under 
the auspices of the Association for Education in 
Citizenship.* Under the title “Bias and Education 
for Democracy’’, Mr. Stewart gives us a highly 
suggestive and stimulating discussion of matters 
which are as relevant to the question of preserving 
freedom of thought and exposition as to teaching, 
and the wise and effective use of the opportunities 
which science no less than other subjects affords 
for training in citizenship. 

Sooner or later, the difficulty of propaganda 
crops up, and Mr. Stewart meets it by a frank 
and careful analysis which deserves the attention 
whether primarily con- 
with the not. He 
discriminates between two types of propaganda. 
The first, non-rational propaganda, aims at securing 


of scientific workers, 


cerned social sciences or 


acceptance for certain views by appealing to the 
emotions and neglecting the reason, and sometimes 


* Oxford University Press. 
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by vilifying opponents. This type is not confined 
to politics: much advertising material, though 
free from scurrility, is of this type, and whether in 
advertisement or in politics is frequently due to 
bias in the mind of the propagandist. While, 
however, propaganda may be a justifiable activity, 
biased judgment is at all times to be avoided, and 
it should not be confused with the deliberate 
selection which must be practised in teaching no 
less than in art or in science. 

Rational propaganda, on the other hand, seeks 
support for a given view by marshalling reasoned 
arguments in its support, and fortunately there 
are both politicians and advertisers who use this 
method. Although its object is to serve a cause, 
it will not express opinions without examination 
of the facts so far as its time and ability permit. 
Where rational arguments are employed to pro- 
pagate beliefs which represent the experience of 
the race, the resulting activity is certainly part of 
education and we might hesitate to call it propa- 
ganda. A sound principle may, however, be 
advocated by inaccurate or dishonest methods with 
results no less disastrous than attempts to propa- 
gate controversial views by rational methods. 

Mr. Stewart accordingly stresses the danger of 
using ordinary lessons to propagate controversial 
opinions, even by rational methods, and in regard 
to the impartial presentation of controversial 
subjects stresses the need for handling such matters 
in a realistic way, even while excluding rational 
propaganda. He asserts indeed that this is the 
subject problem of the social sciences. Just as 
the teacher of chemistry, by putting acids and 
explosives into his pupils’ hands, has an opportunity 
for training them in sensible conduct, so it is a 
positive advantage of the social sciences that they 
promote clear and unprejudiced thinking on 
disputed topics. 

In the early stages of education some statements 
must be presented authoritatively as statements 
of fact; but even among beginners the use of 
authoritative statement has its dangers. A 
community which transmits its rules of conduct 
solely by authoritative teaching will make no 
progress towards a sounder moral judgment, and 
Mr. Stewart directs attention to possibilities in 
the use of broadcasting, the film, and dramatic 
work, as well as in the use of books which might 
make the promotion of right conduct attractive 
and interesting. The development of the critical 
process should begin at a comparatively early 
stage in education with the teacher’s aid. 
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Especially are the social sciences important a 
vehicles for such training. From the study of 
human motives and actions in the past, the pupil 
sees that wisdom and honourable conduct: are po; 
the monopoly of those who hold a particular ge 
of opinions. He becomes aware of the need fo, 
intellectual honesty and learns the nature of fair 
argument, and the difference between sound and 
unsound methods of proof. The power of rationa| 
criticism can, of course, be developed in many 
other subjects, such as the natural sciences 
Dr. Thouless and Mr. Jepson have shown how 
accurate thinking can be taught at school, and 
Dr. Thouless (“Education for Citizenship in Secop. 
dary Schools’’, chap. xvi, p. 235) emphasizes that 
one object must be to create citizens intelligently 
approaching the problems of their citizenship and 
not young logicians or psychologists. 

The essential point is that reasoning powers 
should be used not only to appraise the value of 
arguments, but also to handle facts and, if ex. 
cessive effort is spent in encouraging criticism, 
education may produce only sceptics or persons 
without the power of decision. Life demands 
action as well as belief, and scepticism, if a 
necessary part of education, is by no means the 
only part. The pupil must learn how to act as 
well as to think for himself. Accordingly, Mrs. 
Wootten (Adult Education, Dec. 1937, pp. 96-7), 
in a plea for constructive teaching, urges that 
for a teacher to discuss any practical problem 
without, in the end, indicating what he himself 
thinks the best way of tackling it, is incompetent 
and irresponsible teaching. 

Discussing the value of particular subjects in 
this respect, Mr. Stewart points out that, in teaching 
natural science, the social and economic effects of 
scientific discovery should be considered. Dis- 
cussions on the effects of mechanized production 
on wealth and employment, and on the military 
use of scientific research, are often conducted by 
people who have little knowledge of the real 
possibilities. It should be the function of the 
teacher of science to remedy this defect. At least, 
he can equip his pupils to avoid the more serious 
errors of fact and reasoning, and can help them in 
the search for evidence. Science should be treated 
at the outset as a body of knowledge by which 
mankind can help itself. 

Once again we encounter in this discussion the 
importance of training in the citizen’s own 
language. Unless he can express himself clearly and 
attractively, a citizen cannot make a contribution 
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to public life commensurate with his abilities. 
The purpose of democratic education, moreover, is 
human welfare, and this it is that dwarfs the 
narrow purpose of totalitarian education. What- 
ever impetus the enthusiasm of the dictatorship 





may give to society at first, there is no continuous 
springing up of new thought to give society 
fexibility and the power to adapt itself to changing 
circumstances. Influences which preserve society 
and sweeten life are cut off, and the State has no 
inherent principle of virtue. 

The democratic citizen has the privileges and 
responsibilities of freedom; he is required to 
decide public policy and accept the consequences 
of his choice. Only in democracy can the teacher 
whole-heartedly see that his pupils get so much 
enjoyment from using their minds that they will 
not fear responsibility. Moreover, the teacher in 
,: democracy must not fail to point out the mistakes 
of democracies in the past, whether the denial of 
elementary rights to subject peoples or the failure 
in foreign relations to accord to other nations the 
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consideration and justice which their citizens 
displayed to each other at home. 

Failure to understand that freedom means 
responsibility has brought about sloth and corrup- 
tion which have paved the way for dictators, and 
scientific workers are no more free from responsi- 
bility for such failures than other classes of their 
fellow citizens. Mr. Stewart’s lucid analysis of bias 
and propaganda indicates the causes of some of the 
defects in the teaching and exposition of science 
and the failure of scientific workers to make their 
full contribution in the solution of social and 
economic problems. At the least, it may be hoped 
that this admirable pamphlet will arouse them to 
a sense of the opportunities and responsibilities 
which are theirs, whether as citizens or as teachers 
of science, and to the resolute action which is 
demanded no less in the interests of scientific 
advance itself than in the safeguarding of those 
rich values of civilization which we owe to the 
freedom of thought and speech and criticism 
inherent in democracy alone. 


The Botany of Crop Plants 


Introduction to the Botany of Field Crops 
By Prof. J. M. Hector. (South African Agricultural 
Series, Vol. 16.) Vol. 1: Cereals. Pp. xii+ 478+ 


xiii-xxxiv. Vol. 2: Non-Cereals. Pp. viii+ 479- 
1128+ ix-xxxiii. (Johannesburg: Central News 
Agency, Ltd.; London: Gordon and Gotch, 
Ltd., n.d.) 70s. net. 


i lpr plants making up the miscellany known 
as ‘field crops’ are distributed throughout 
the families of the flowering plants almost hap- 
hazard. The qualities which make them valuable 
in industry or as food for man or stock, such 
characters as the production of fleshy roots or 
shoots, starchy or oily seeds, long fibres, etc., 
are usually of little or no importance to the 
botanist tracing phylogenetic relationships (al- 
though when correlated with wider ecological and 
soil studies they may be of fundamental interest) 
and, in consequence, the study of field crop plants 
has been seriously neglected by academic botanists. 

During the last three decades, however, the 
study of field crops has been taken up by agri- 
cultural botanists, more especially in the United 
States, Germany and the U.S.8.R., but notably 
in Great Britain by Percival, and of many crop 
plants we now have a greater knowledge than of 





many plants of more theoretical interest. Much 
of this knowledge is of such a character that it 
could usefully and justifiably be incorporated in 
the pure botanical curriculum and the agricultural 
plants used as bases of study. If principles can 
be equally well exemplified in plants of great 
economic importance, it is surely better to use 
those plants in teaching than traditional examples 
of little or no human value. 

Prof. Hector has aimed at surveying certain 
aspects of this field of work and, in his two im- 
posing volumes, has presented in co-ordinated 
form a vast amount of information leading to an 
understanding of the nature and life processes of 
crop plants. His range covers field crops important 
as food for man or beast or valuable as producing 
economic fibres but, with the exception of the hop 
grown for brewing, he does not touch upon 
beverage plants or, with the exception of tobacco, 
upon medicinal and drug plants. Vol. 1 is devoted 
entirely to the Graminez, including the various 
temperate and semi-tropical cereals and sugar- 
cane, but excluding pasture and other cultivated 
grasses. Vol. 2 covers a very wide field : the various 
root and cole crops, fibre plants such as hemp, 
flax and cotton, leguminous and other forage and 
oil-seed crops, and various oddments such as 
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onions, asparagus, tomato, pumpkins and cucum- 
bers, and a few salad plants. 

The author’s point of view throughout is 
botanical and not agricultural, and he confines 
his attention to the developmental anatomy, 
reproduction, systematics and cyto-genetics of the 
plants: there is nothing of ecology, physiology 
or pathology. Perhaps more attention might, with 
advantage, even accepting the author’s restriction 
of boundaries, have been given to description and 
illustration of the plants themselves and their 
developmental stages as met with in the field : 
the author assumes a familiarity with them in his 
readers which many may not possess. The amount 
of detail in the book is enormous, and, if one were 
to abstract and combine related portions, one 
would have a series of fairly compendious mono- 
graphs on the anatomy, genetics, etc., of agri- 
cultural plants. 

Such a magnum opus could not on its publication 
be up to date, but here and there, as for example 
in the section on the sugar beet, the book is 
seriously out of date. In fact, the entire chapter 
on the Chenopodiacee, as well as those on the 
Crucifere and Leguminosz, provide many grounds 
for cavil. The author does not claim to deal 
adequately with the literature after 1935, although 
a few 1936 references are included in the biblio- 
graphies, and a few of 1937 are inserted as textual 
footnotes. There are, however, some striking 
omissions in the period 1930-35 : for example, the 
author devotes ten pages to a discussion of the 
root nodules of the Leguminose, but does not 
refer to the work of Virtanen or to the fine mono- 
graph published in 1932 by Fred, Baldwin and 
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McCoy. Considering, however, the wide field 
covered by the author, serious lapses are pay 
especially in view of his statement ‘‘that there 
marked difficulty in obtaining certain lit: rature jp 
the Union of South Africa”. The author inde; 
to each volume includes about a thousand name 
and, as references are cited in full at the end oy 
each chapter, the book is a splendid introduction 
to the literature of the subject. 

One or two points of criticism may perhaps ly 
made. The volumes are illustrated by 448 tex. 
figures nearly all copied from other publications 
Often the figure is enlarged from the origina] » 
that crudities of drawing which did not show jy 
the original figure are badly exaggerated in the 
reproduction, or where half-tones have been used 
the reproduction is poor and often obliterates 
any detail of the original illustration. Further, the 
“Contents” of each volume is a single page list- 
Ch. IV. Wheat Species (Triticum) ; or Ch. XVII 
Leguminose. But there are, for example, 12) 
pages devoted to wheat, and 168 to legumes 
each a book in itself, and although main heading 
are in heavier type and one can, of course, always 
refer to the excellent plant and general indexes 
at the end of each volume, yet a synoptic “Con. 
tents’’ would have made the book much easier to use, 

By and large, however, one has little but admira. 
tion for the author’s achievement. He has digested 
and co-ordinated a wealth of information from all 
countries, including much Russian work, and has 
clarified this in the light of his own researches 
and experience. His book will be useful to agri- 
cultural botanists the world over. 


W. B. BrierLey 


The Psychology of Society 


(rt) Social Psychology 

By Prof. Daniel Katz and 
Schanck. Pp. xiv + 700. 
Wiley and Sons, Inc.; London: 
Hall, Ltd., 1938.) 18s. 6d. net. 


(2) The Psychology of Social Movements 

a Psycho-Analytic View of Society. By Dr. Pryns 
Hopkins. Pp. 284. (London: George Allen and 
Unwin, Ltd., 1938.) 10s. 6d. net. 


Prof. Richard L. 
(New York: John 
Chapman and 


ERY different approaches to the psychology 
of society are presented by the two books 
under review. 

(1) The strength of Dr. Katz and Dr. Schanck’s 
text-book on social psychology lies in its detach- 
ment and impartiality. The authors make a 
careful and critical analysis and classification of 


the problems of conformity and non-conformity 
within social groups ; the question of the motiva- 
tion of behaviour, and the mechanisms of social 
interaction; the psychology of individual dif- 
ferences, illustrated by the clinical study of per- 
sonality; and the problems arising within a 
group, as the complexity of the structure of the 
group increases. 

Much experimental work is summarized and 
used .. illustrate and to support the points de- 
veloped from theoretical analysis; but it is in- 
evitable that the strength of the book should 
contain its weakness. The problems of unemploy- 
ment, delinquency, making two ends meet, betting 
and gambling, and so on are omitted. They are 
problems that it is almost impossible to analyse 
as impartially as those with which the authors are 
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sncerned—such problems, for example, as the 
nalysis of types of conformity into ccenotropes, 
alkways, institutional ways, fads and fashions, 
” Yet some place in a text-book on social 
psychology should perhaps have been found for 
‘hem. That, however, is not the orientation of 
this text-book, but what it sets out to do it does 
dimirably and with a wealth of detail. 

2) No one could accuse Dr. Hopkins of avoid- 
og topical issues or of being too detached. He 
discusses sadism and war, the acquisition of 
property, mnarriage and birth control, smoking and 
vligion. The explanation of these social phe- 
nomena he finds in oral and anal eroticism, the 
edipus complex, and, occasionally, homosexuality. 
His line of argument may be illustrated by his 
iew that the most important element in war is 
the edipus complex. The enemy is identified with 
che evil father-figure, and our repressed desire to 
till our father may be let loose on the enemy. 
Similarly, our country identified with our 
mother, and when foreign troops threaten her we 
lescribe it as an act of invasion or of assault. In 
extension of this view, Dr. Hopkins mentions that 
i] the allies in the Great War ‘“‘felt outraged by 
the rape of Belgium”’. 

While the cedipus complex is not regarded as the 
wle determining factor in the social psychology of 
war, it is held to be the most important. Now although 
there might be some reason for identifying one’s 
native land with one’s mother, it seems to be 
stretching the point a bit for Englishmen to extend 
identification to Belgium. Why should 
Belgium be regarded as the mother of Englishmen ? 
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If the identification developed after we had been 
fighting for a while for Belgium, is it possible for 
a mother-identification to occur before we have 
fought for a country ¢ Did the British, in fact, 
identify in turn Austria and Czechoslovakia with 
their mother last year ? Then again, why should 
countries go to war if they refer to their native 
land as their fatherland or patria’ Why do 
individuals show patriotism rather than ma- 
triotism ? Presumably, if Dr. Hopkins’s view is 
correct, they should fight for their fatherland, so 
as to prevent him from being homosexually 
assaulted by the evil father-figure of the enemy. 
But if they are motivated by the cedipus complex, 
they ought to be only too pleased to see their 
father assaulted or maimed. 

Similar logical difficulties in the way of accepting 
Dr. Hopkins’s doctrines present themselves in the 
other problems he discusses. In all of them, in 
spite of his stimulating and persuasive presentation, 
there is so much substitution and identification 
and extension to be made to the original doctrine, 
that one who finds it sufficiently difficult to appre- 
ciate the full significance of the Freudian doctrine 
when applied to individuals, must fail to see the 
relevance to social psychology of some of the 
extensions which appear to Dr. Hopkins to be so 
obviously satisfactory. Dr. Hopkins would no 
doubt agree that one needs to be an analyst or to 
have been analysed before one can properly 
appreciate his book: to the uninitiated, many of 
the arguments must suffer from their apparent 
lack of logical consistency. 

J. M. BLACKBURN. 


Bio-meteorology 


The Patient and the Weather 
By Dr. William F. Petersen, with the assistance 
of Margaret E. Milliken. Vol. 4, Part 1; Organic 
Disease—Cardio-Vascular-Renal Disease, including 
a Chapter on Experimental Endocarditis, by Prof. 
Alexander J. Nedzel. Pp. xxxiv +663 +19 plates. 
10 dollars. Vol. 4, Part 2: Organic Disease ; 
Hypo- and Hyperthyroidism, Diabetes, the Blood 
Dyscrasias, Tuberculosis. Pp. xxviii+729+22 
plates. 11 dollars. Vol. 4. Part 3 : Organic Disease ; 
Surgical Problems. Pp. xxxvii+651. 10 dollars. 
(Ann Arbor, Mich.: Edwards Brothers, Inc., 
1937-38.) 
PD* PETERSEN’S magnum opus, as the title 
implies, deals with the effects of that 
most changeable of mundane things, the weather, 
rather than with different kinds of climate. In pre- 
vious volumes (see NATURE, Jan. 16, 1937) he has 





brought together a mass of observations showing 
its influence in a great variety of diseases. In 
the present ante-penultimate volume, in three 
parts, he discusses the operation of the same causes 
in another large group of diseases in which disturb- 
ance of the blood vessels and blood supply is the 
characteristic feature. 

Great importance no doubt is attached to the 
possible influence of weather conditions on the 
heart and circulation, the main feature here de- 
scribed being the production of “pressor episodes”’, 
that is to say, a narrowing of the small vessels 
with resulting deprivation of oxygen (anoxia or 
anoxemia). The cardinal importance of the “basic 
variable in the oxidative mechanism” is here 


is 
especially emphasized. Weather changes are of 


two kinds, producing (1) contraction, or (2) enlarge- 
ment of the vascular bed, with, in each case, a 
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series of associated changes in the organism as 
a whole. These changes are accentuated at certain 
seasons and in certain climates. The seasonal 
influence in general is shown by the fact that the 
contractor, spastic and pressor effect (A RS 
phase) with relative alkalosis, is more common 
in autumn, and the enlargement or dilator effect 
(C O D phase) is most observed in the spring of 
the year. These are due to disturbances of the 
autonomic nervous function. In health, the 
recurring rhythm, A R S—C OD, is balanced and 
physiological. In numerous cases where this 
balance is unstable with, for example, a tendency 
to spasm and pressor episodes, as in many disorders 
of the cardio-vascular system, ‘meteorological 
damage” is very apt to occur. 

Circulatory diseases especially are much in- 
fluenced by meteorological environment. The 
medical reader may be reminded of the anginiform 
symptoms which in many persons occur on ex- 
posure to slight changes of wind and temperature. 
Emotion, effort, tobacco, all contribute to pressor 
episodes, but the climatic factor is held to be more 
important. Coronary spasm is said to be most 
frequent in February and least so in August. 

There is, in the author’s view, clear evidence of 
a constitutional tendency to autonomic dysfunction, 
and that this is exhibited in a large group of 
apparently widely different diseases—ulcer of the 
stomach and duodenum, exophthalmic goitre, 
diabetes, urticaria, colitis, migraine and epilepsy. 
He has not noted a very common and suggestive 
observation, that many local climates, in winter 
resorts for example, are of a protective and sedative 
quality and prevent or minimize ‘pressor 
episodes’ in a great variety of cases. Again, in 
hard climates and the winter season an artificial 
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compensative regime can be devised with excellen; 
effect for the prevention of chills, as in the Popular 
hot pithead baths. 

It is known that many diseases, which are pre. 
sumably due to specific invasions, may show , 
definite seasonal incidence. Rheumatic feye 
which is associated with temperate latitudes, has 
a maximum incidence in the north-east America) 
States in the late winter and early spring. 

The author’s argument in this volume may }e 
expressed in a syllogism: cardio-vascular alters. 
tions enter into all diseases, even in survical and 
mental crises; these alterations are especially 
conditioned by environment ; all diseases are there. 
fore more or less subject to environmental changes 
He contends that the mechanism is always the 
same, the clinical expression variable without end 
Above all, the human organism is to be considered 
as a whole. Many authors have stressed this doctrine 
(for example, Brugsch in his “Ganzheitsprob. 
lematik in Medizin’); the physiological balance 
of the whole spells health, its unbalance disease 
To this end the body must be studied synthetically 
rather than organically. Lastly, the biologibal 
rhythm of the organism is well exemplified in auto. 
nomic peaks and troughs, the disturbance of which 
causes “the precipitation of disease’’. 

It is impossible to draw conclusions as to the 
effect of change of weather upon patients from the 
experience of young and vigorous persons. Normal 
individuals in the prime of life find in the polar 
air mass with its fall of temperature, its pressor 
episode and resulting anoxemia, a powerful stimu- 
lant which fortifies their general resistance. For 
the weak and ailing, the same weather impressions 
may be disastrous, quickly followed by fatigue 
and failure of resistance. 





The Land 


Australian Parrots: 
their Habits in the Field and Aviary. By Neville 
W. Cayley. Pp. xxviii+332+27 plates. (Sydney 
and London: Angus and Robertson, Ltd., 1938.) 
15s. 

R. CAYLEY a few years ago wrote a general 

guide to the birds of Australia which was 

followed by a more detailed work on the weaver 
finches, and now we have one on the parrots. 

Of the thirty-seven species in Australia, nine are 
lories, twelve cockatoos and the remainder true 
parrots. They range in size from the little budgeri- 
gar to the large black cockatoo, and many are 
very beautifully coloured. Australia, therefore, 
may be called the ‘Land of Parrots’. 


of Parrots 


The large works of Gould and Matthews are 
beyond the pockets of most people and a well- 
illustrated book at a moderate price, such as the 
present volume, is very welcome. The discovery 
of each species is told in detail, and we realize 
how much Australian ornithology owes to Sir 
Joseph Banks. He sent George Cayley to collect 
plants in New South Wales and arranged for 
Robert Brown to accompany Flinders. Both 
collected birds in addition to plants, which were 
described by Vigors, Horsfield and others. Banks 
also encouraged the governor and officers of the 
young colony to take an interest in natural history, 
and one of them, we do not know who, employed 
Watling, the Scots convict, to draw birds and 
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jimals. These drawings were sent to England 
nd were seen by Dr. Latham, who made them 


known to science. 
Just over a hundred years ago, John Gould 
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the ground, and several of the smaller species 
form tunnels in termite mounds. 

The distribution given is all too brief, and the 
maps showing the range of each bird might have 
been clearer, 

The great majority of parrots in Australia are 
resident, some are nomadic, depending on the 
flowering trees and fruits, and at least three are 
migratory. The common budgerigar only visits the 
southern parts of the continent in winter, departing 
north again in February; while the little blue- 
wing and swift parakeets are summer visitors to 
Tasmania. The interesting night parrot appears 
to be extinct, but it may possibly turn up again 
like the paradise parakeet, which was lost for 
many years and then rediscovered. Several of 
the other smaller species are very rare and suffer 
from illicit trapping. 

Mr. Caley’s plates are up to the high standard 
of his previous works, and in addition there are 
several other illustrations—reproductions of old 
drawings. Avicultural notes are given on each 
species, and Mr. Michin, of the Adelaide Gardens, 
contributes a chapter on parrots in captivity. 


Alfred Brown: South African Naturalist 


are 
eee nded in Australia to collect materials for his 
fever great work He spent eighteen months in different 
les, has (parts of the country, discovered many new birds, 
Nericay fgand perhaps what was more important, made 
notes on different species in the field, which were 
nay he Mgatterwards reproduced in his volumes. Mr. Cayley 
alters. yotes freely from these notes, and they are of 
al and (much interest, as the status of many of the parrots 
cially bas changed since Gould’s day. 
‘there. I Flocks of certain species do harm to the crops 
anges, fj of farmers and fruit growers, but on the other hand, 
V8 the gre learn that both the yellow-tailed and red-tailed 
it end pcockatoos devour quantities of forest pests. Parrots 
idereq pure generally considered arboreal, feeding on fruit 
ctrine and flowers, although quite a number of those in 
sprob. jg 4ustralia feed on the ground and live on seeds of 
ulance (erases and other plants. All lay white eggs and 
sease (goest in holes in trees, with few exceptions. The 
‘ically gock parrots deposit their eggs in fissures or cracks 
ogibal gin rocks, the night and owl parrots lay theirs on 
auto. 
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Gogga Brown : 
the Life-Story of Alfred Brown, South Africa’s 
Hermit-Naturalist. Told from his Journal by 





Fo 
ons (of. M. R. Drennan. Pp. xiii + 100 + 8 plates. 
ioue fy Cape Town: Maskew Miller, Ltd.; London: 
John Clark, n.d.). 48. 6d. 
LFRED BROWN was an Englishman who 
‘4% emigrated to South Africa in 1858. He 
there settled in the newly established town of 
Aliwal North, holding various minor offices in it 
til he retired on a pension, dying in 1920. He 
vas an ardent and very successful collector 
are Mirst of fossils and eventually of stone tools, and 
ell. Bir sixty years kept large numbers of lizards and 
the J tortoises in the garden behind the small cottage 
ery § “which he lived. He observed the habits of these 
lize § nimals continuously and recorded his observations 
Sir Jin the great diaries which formed the basis of Prof. 
ect §Drennan’s short ‘life’. 
for Brown’s early collections of fossils from the 
th rather barren district round Aliwal North, were 
sre Bent by him to Murchison, the more important 
ks B specimens, a number of incomplete deinosaur 
he § bones, the first ever found in Africa, being described 
‘vy, By Huxley. Unfortunately, Brown felt that he 
ed Bhad been badly treated by these men, and sent 





his next consignment of fossil bones to Lartet in 


Paris, and another to Vienna. Thus different parts 
of the same bone may now be found in three 
separate countries. 

Some twenty years later, Seeley visited Brown 
and borrowed from him specimens which became 
the types of the Cynodont Diademodon and the 
Bauriomorph Microgomphodon. ‘These remained 
in England and fifteen years later they and other 
specimens were presented by Brown to the British 
Museum (Natural History). About this time 
Dr. R. Broom called on Brown and succeeded in 
inducing him to allow him to describe further 
materials, including a great series of Triassic 
fishes from a locality which Brown would not 
reveal. When the present writer visited him in 
1911, Brown produced still further materials 
which had not been seen by anyone, again from a 
secret locality. Finally, in 1920, the whole collection 
reached the South African Museum. But Brown’s 
very large collection of implements lost all its 
value because the specimens became separated 
from their records. 

The whole story is a pathetic one, a man of 
great intelligence and an ardent collector gradually 
becoming a recluse, a miser so secretive in all his 
ways that much of the value of his work was lost. 


D.M.S W. 
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Farm Machinery 
By C. Culpin. Pp. 405. (London : 
and Son, Ltd., 1938.) 18s. net. 


A TEXT-BOOK on modern farm machinery by 
a British author was long overdue, and this 
book is a praiseworthy attempt to make good this 
deficiency. To-day there are few operations on farms 
to which machinery has not been applied, and an 
effort has been made to cover the whole field. In 
addition appendixes dealing with elementary princi- 
mechanics and movers have been 
added. These are well chosen, concise and clear. 

The main subject is admirably marshalled but 
often details of design and operation are meagre ; 
furthermore there is a lack of expression as to the 
true value of implements from the practical point 
of view. 

One or two mistakes have been missed in proof- 
reading and there are some statements in working 
descriptions that need correction. At p. 170 the bills 
of the knotting mechanism are said “to grasp the 
twine between the loop and the sheaf”. This is 
incorrect, but the correct version is given in note 3 
to Fig. 87 (p. 173). In dealing with milk coolers 
(p. 269) it is stated that with water coolers the water 
runs in copper tubes covered with heavily tinned 
corrugated metal. There are no tubes in corrugated 
coolers, the water being in direct internal contact 
with the corrugations. At the foot of the same page 
we find that “the refrigerant cools a solution of 
brine which is then used for cooling the commodity”’. 
Brine is not used in farm refrigerating coolers ; they 
work by direct expansion. 

In conclusion, while admiring Mr. Culpin’s courage 
and devotion to the subject in which he lectures, we 
think that if more than a bird’s-eye view of the 
subject is to be attempted, the task is a composite 
one to be handled by specialists rich in both practical 
and theoretical knowledge in their own particular 
Nevertheless, we welcome this book as an 


C. E. E. 


Crosby Lockwood 


ples of prime 


branches. 
introduction to further study. 


The Microscopical Study of Drugs 
By Lilian A. Kay. Pp. viii+228+47 plates. (Lon- 
Bailliére, Tindall and Cox, 1938.) 10s. 6d, 
 fige book comprises a series of forty schedules, 
each designed to occupy a three-hour practical 

period, intended for students following courses of 
training in pharmacognosy where a knowledge of 
microscopy of drugs, starches, textile fibres, etc., is 
required. Introductory chapters deal with such 
fundamental subjects as the technique of drawing of 
microscopic objects, micro-measurement, maceration, 
and micro-chemical tests. Then follow directions for 
the detailed examination of surgical dressings, fabrics 
and organized drugs. Finally are given methods and 
examples of quantitative analysis of mixed and 
adulterated powders, and an appendix of useful 
information. 

Practically all the above is already covered for 
students Mr. T. E. Wallis in his “Practical 
Pharmacognosy”’. The chief advantage of Miss Kay’s 


don : 


by 


book lies in the illustrations, in which are set forth 
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the anatomical structure and histology of organize 
drugs prescribed for microscopical study in ¢, 
syllabus of the Pharmaceutical Chemist Qualifying 
Examination of the Pharmaceutical Society of ¢ 7 





eat 


Britain. These drawings are general!) faithf 
representations of what should be seen under the 
microscope, and will be appreciated b students 
especially those who have not had the advantag. 
of a sufficient botanical training. ' 

Certain corrections will have to be made in a ney 


edition, notably the references to the px rimedullar, 
phloem in the three solanaceous leaves, confused with 
the endodermis; and to the vascular bundles oy 
fennel fruit, named primary ridges. 

W. O. Howarrg. 
La Biologie des Orthoptéres 


Par Lucien Chopard. (Encyclopédie entomologique 


a a SD) 549 i 5 > . 
Tome 20.) Pp. 542+5 plates. (Paris; Pay 
Lechevalier, 1938.) 250 frances. 


HE name of Dr. Lucien Chopard is in itself , 

guarantee of the value and reliability of this 
work. It constitutes the most up-to-date and com 
prehensive account of the order of insects with whic) 
it is concerned. The work is arranged in thirtee, 
chapters, each accompanied by a selective biblio. 
graphy of publications relating to it. Chapter i deals 
with geographical distribution, which also takes jnt 
account insular faunas and distribution in geological 
periods. Reproductive phenomena occupy tw 
chapters, and these are followed by chapters on 
development and activity, on sound-production, on 
autotomy and regeneration, and on reflexes and means 
of defence. Among other chapters, those on variation 
and heredity and on rudiments of social life are also 
noteworthy. 

The book is a veritable storehouse of biological 
information and will prove valuable to workers j) 
many fields. Its illustrations number 453 figures, 
all of which are clearly reproduced. The book is 
well supplied with both a general and an author 
index. A. DI 


St. Thomas’s Hospital Reports 

Editors: Prof. O. L. V. 8S. De Wesselow, (. Max 
Page, assisted by N. R. Barrett, Dr. J. St. (. Elk 
ington, Dr. A. J. Wrigley. Second Series, Vol. 3. 
Pp. 240 + 23 plates. (London : St. Thomas’s Hospital, 
1938.) 10s. 


HIS volume contains thirty-nine articles from 
various departments of the Hospital, of whic! 
the following are examples: “A Complete (Clinical 
and Pathological History of One of the Earliest Cases 
of X-Ray Carcinoma’’, by the late Prof. Leonard § 
Dudgeon; “The Biological Test for Hodgkin's 
Disease”, by Dr. D. P. King; ‘Vitamins in the 
Treatment of Rheumatism in Children’, by Dr. 
H. W. Everley Jones and 8. Taylor ; “The Functions 
of a Psychiatric Department for Children in a General 
Teaching Hospital”, by Dr. W. H. de B. Hubert, 
and “The Evaluation of the Modern Treatment of 
Gonorrheea”’, by Dr. T. Anwy]l-Davies. 
The papers, which are well printed and illustrated, 
are all of a high scientific standard. 
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A Proposal to Redefine the Thermodynamic Temperature Scale: 
with a Parable of Measures to Improve Weights 


By Prof. W. F. Giauque, University of California 


N several papers published between 1848 and 

1854, Lord Kelvin' proposed the establish- 
ment of an absolute scale of temperature, based 
on Carnot’s principle and “quite independent of 
the physical properties of any specific substance”. 
On such a scale “the absolute values of two tem- 
peratures are to one another in the proportion of 
the heat taken in to the heat rejected in a perfect 
thermodynamic engine working with a source and 
a refrigerator at the higher and lower of the 
temperatures respectively’’. 

The size of the degree used in connexion with 
Kelvin’s thermodynamic scale is arbitrary. The 
natural way to define the size of the degree is 
also the easiest way and the one which best enables 
the widest attainment of accuracy, namely, to 
select easily obtained and accurately re- 
producible fixed point, for example, a melting 
point, and assign to it a number such that degrees 
Unfortunately, 


one 


of the desired size are obtained. 
this has not been done. 

In practice, two fixed points are selected. The 
temperature interval between the freezing point 
and the boiling point of water is assigned some 
definite number of degrees, for example, 100 on 
the centigrade and 180 on the Fahrenheit scales 
of temperature. The above two points define the 
size of the degree and thus the number of degrees 
between the ice point and the absolute zero. As a 
consequence of this procedure, the values of the 
ice point and the boiling point of water on the 
absolute scale are frequently changed, depending 
on the experimental observations accepted as being 
the more reliable. 

When an experiment is performed to measure 
a temperature by means of the fundamental 
criterion which Kelvin has pointed out, the final 
result contains not only the experimental error of 
the measurement itself, but also any error which 
exists in the particular value of the ice point which 
may have been adopted as the ‘best value’. The 
value of the ice point on the absolute scale has 
been the subject of many investigations which 
certainly must be classed among the more accurate 
of scientific measurements. Nevertheless, even 
now the values of the several investigators vary 
by the larger part of the range 273 -10° to 273-20° K.., 
although an intermediate value may be selected 
which is almost certainly correct within two or 
three hundredths of a degree. 





The only basic temperature scale defined with 
sufficient completeness to enable the determination 
of any temperature is the thermodynamic scale. 
For example, the centigrade scale gives the freezing 
point and the boiling point of water by definition 
and nothing more. If it were necessary, for 
example, to interpolate and extrapolate linearly, 
by means of such devices as those based on the 
expansion of liquids and gases, various thermo- 
couples, resistance thermometers, etc., there would 
be little or no agreement as to the value of a 
given temperature. As a matter of fact, there is 
agreement only because the thermodynamic 
criterion of Kelvin is used in conjunction with the 
one hundred degree centigrade interval. Inter- 
pulation or extrapolation by means of the ideal 
gas law happens to be a convenient special case 
of the thermodynamic method. 

The basic equations of gas thermometry may 
be written as : 


100 
Too = . = —? (1) 
— (PV) y00°e. (PV ore. ]—1 
and 
- . (PV)> 
P= Tee. (PV onc. (?) 


where, in each case, PV is the product of gas 
pressure and volume corrected for gas imperfection. 
The 7’s refer to the absolute temperatures. 

In Equation 1 the per cent error in Ty. is 
3-73 times that in the experimental ratio 
(PV), 00°c./(PV)orc., and this error is super- 
imposed on the experimental inaccuracy involved 
in the determination of the ratio (PV) p/(PV) o-«. 
of Equation 2. Moreover, observations at the 
boiling point of water offer greater difficulties than 
do those at the melting point of ice, and thus con- 
tribute more to the inaccuracy of measurement 
of the ratio (PV), 92¢/(PV orc: 

The errors in temperatures on the thermo- 
dynamic scale which have their origin in Equa- 
tion 1 may be eliminated by using the natural 
method mentioned above, namely, by defining 
Tc, a8 equal to a suitable number. It appears 
unlikely that a reference point more useful and 
satisfactory than the ice point can be found. 

A proposal of this kind should be advanced only 
after a careful examination of its consequences. 
In this connexion, we ask the simple yet significant 
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question : Why is it important to know tempera- 
tures accurately in terms of any particular scale ? 
For many purposes it would obviously be sufficient 
to refer temperatures to any arbitrarily adopted 
scale ; for example, this would suffice to permit 
the reproduction of a desired set of conditions. 
It would also permit the accurate use of all energy 
considerations based on the first law of thermo- 
dynamics. However, even if one did not care to 
inquire further into the basic laws of Nature, there 
is no escape from their consequences, and it would 
be found difficult and inconvenient to represent 
certain important properties by simple equations ; 
for example, the gas law would appear complex 
if data were obtained in terms of a linear inter- 
polation on a thermometer based on the expansion 
of a liquid. 

The insurmountable objection to an entirely 
arbitrary scale became evident when Clausius and 
Kelvin discovered the wide implications of the 
second law of thermodynamics, which requires the 
use of a temperature based on Carnct’s principle. 
The use of this temperature leads to the simplest 
possible representations of all natural phenomena. 
In fact, all other temperature scales are forced to 
be as consistent as possible with the thermo- 
dynamic scale or they would long since have fallen 
into disuse. 

In addition to the unnecessary inclusion of the 
experimental error in Equation 1 in the funda- 
mental thermodynamic scale, there is a very 
common type of mistake that would be per- 
manently eliminated by defining the value of 
Tc. This may be illustrated by an example. 
Let us say that Laboratory A uses a value of 
Tyce, = 273-19° K., whereas Laboratories B and C 
have decided that 7'y,. = 273-13°K. Each of 
these laboratories makes a determination of the 
boiling point of oxygen. Their results for the 
actual observed quantity, (PV)_/(PV) oc. are in 
exact agreement. A finds 7 = 90-16°K. but 
reports it as — 183-03° C. whereas B and C find 
T = 90-14° K. and each reports — 182-99°C. A 
calculation is carried out in a fourth laboratory 
that favours 7». = 273-19 but the calculator 
accepts the value — 182-99°C. because two 
observers have given it. As is practically always 
the case, the absolute temperature is required. 
The calculator obtains it incorrectly by adding 
273-19 and — 182-99, which gives 90-20° K. in 
place of the correct 90-16° K. 

The calculator may be accused of inexcusable 
carelessness, but it is quite probable that the litera- 
ture failed to specify the reference 7,4, and 
abstractors are almost unanimously negligent in 
this respect. By way of analogy, the point we 


wish to make is that it is more sensible to remove 
a wire which circumstance has stretched across 
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a path rather than to continue avoiding jt }, 
what often amounts to the expenditure of oo, 
siderable time. This type of confusion caused }y 
emphasis given to the centigrade temperatyuy 
scale approaches its limit when one |laboraton 
may report an observation at — 273-]9°¢ 
whereas another laboratory says there are op}, 
273-13 degrees below 0° C. 

It is not our purpose here to discuss the varioys 
observed values of T'9-¢, but as mentioned aboys 
it appears probable that a value can be selectaj 
which will not differ from the true value by mop 
than two or three hundredths of a degree. Thus , 
T, can be selected which will not disagree with 
the centigrade scale by more than one hundredth 
of one per cent. We know of no thermodynami 
observations which are accurate enough to require 
a correction if a ‘best value’ of To should be 
selected to define permanently the absolute scale 
of temperature. Thus no corrections to any existing 
literature would be necessitated merely because , 
best value of 7'y¢. is adopted permanently. 

It is not suggested that the centigrade scale be 
discarded, although, since its main advantages 
would appear to be only traditional and to permit 
the use of one less digit in representing ordinary 
temperatures, it might be desirable to substitute 
a scale with degrees defined as above but with the 
ice point taken as zero. At most, the difference 
between the boiling point and the freezing point 
on the two scales would not be found to differ 
by more than one hundredth of a degree, and until 
at least one experimenter succeeds in making 
thermodynamic measurements with an accuracy 
exceeding 0-01 per cent the difference may be 
ignored. If it should become necessary to make 
corrections for a few measurements of extra- 
ordinary accuracy, it would be a comparatively 
simple matter to do so. 

It should also be made clear that while the 
thermodynamic criterion is regarded as_ basic, 
there is no suggestion of discarding such valuable 
secondary reference standards as resistance thermo- 
meters. It is obviously impractical to measure 
small temperature differences as accurately by 
direct observation with a gas thermometer as 
with a resistance thermometer. For example, a 
difference of 0-01° C. is near the limit of error with 
a gas thermometer, but it can be determined with 
considerable precision by many other thermo- 
metric devices. Nevertheless, it should be kept 
in mind that it cannot be proved that such useful 
devices correctly denote what they are assumed to 
represent except by comparison with the thermo- 
dynamic scale. It is hoped that this presentation 
of the above proposal will initiate wide discussion 
leading to appropriate aciion for its general 
adoption. 
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To summarize : The permanent adoption of the 
rest value of the ice point, T'o-¢, on the absolute 
temperature scale would : 

(1) Permit an increase in the accuracy with 
hich temperatures may be fixed on the thermo- 





dynamic seale. 
(2) Eliminate confusion which results from lack 
of agreement as to the ‘best value’ of 7’, and 
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which would still result if there were occasional 
changes in a generally adopted ‘best value’. 

(3) Not in itself necessitate any changes in 
published thermodynamic data. 

In order to emphasize the existing status 
of temperature scales, we will present the 
following account of the scientific method which 
will be entitled : 


A Parable of Measures to Improve Weights 


An early scientist, who deserves much credit, 
desired a standard of weight. He selected two 
convenient stones. The lighter stone was very 
smooth, hard and dense, and gave every indication 
of durability ; the heavier stone was definitely of 
lower quality. 

Now the accumulation of information available 
to this scientist being much less than that of 
the present, he failed to see the matter with as 
much clarity as might reasonably be expected of 
his current successors. His solution of the problem 
was to state that the heavier stone weighed 100 
convenient units more than the lighter standard, 
which was taken as the zero of weight. 

This system served very well for a time, but 
presently weights below zero were found to be 
necessary and the tradesmen scarcely knew whether 
they were buying or selling when the customers 
asked for 50 units of bread and minus 10 units 
of cheese. 

A temporary respite from this difficulty was 
obtained in the following manner. A practical 
scientist decided to search for the lightest stone 

to be had. The search took him far and wide and, 
having failed to see nothing, he returned with a 
somewhat lighter standard for the new zero of 
weight. As a heavier standard he decided to use 
the weight of man, and the difference between the 
two standards was again defined as a certain 
number of units. 

The new choice of the heavier weight was not a 
very fortunate one and it was soon decided to 
return to the former standards, but nevertheless 
the main feature of the plan was retained by 
making an approximate comparison of the two 
scales and defining a new unit. There has always 
been a diversity of opinion as to the desirability 
of this new unit; some called it more con- 
venient and others called it less convenient, so we 

will refer to it as the more-or-less convenient unit. 
Thus 5 convenient units were found to equal 9 
more-or-less convenient units and the old standards 
came out 32 and 212 more-or-less convenient units, 
respectively, on the new scale, while the new zero 
of weight was no standard at all. This scheme was 
of some temporary help to the tradesmen ; but it 





was not long before someone found weights below 
zero again and the whole more-or-less system 
became unpopular among scientists although it is 
still used by a few practical groups. 

It was all very confusing and the difficulties were 
of an astonishing variety, but we must ieave to 
the imaginations of our readers the trials of the 
early scientists who tried to develop such con- 


cepts as mass, gravitation, and the laws of 
dynamics with a system including negative 
weights. 


Eventually it became apparent that weight had 
an absolute value and the standards were them- 
selves determined in terms of convenient units. 
The lighter stone was found to weigh about 
273 convenient units, but as always, there were 
experimental errors, and various contemporaries 
used values ranging from 270 to 276. 

In due time the atomic theory was developed, 
and many years later the absolute weights of 
atoms were determined. For example, the deuterium 
atom was found to weigh 3-32 x 10-* convenient 
units; however, in accordance with an inter- 
national agreement this result was recorded as 
— 272-999,999,999,999,999,999,999,996,68 + 3-0 
convenient units. 

The principal difficulty in the system was that 
the ratio of the weights was obtained by adjusting 
their positions on a supporting beam and fulcrum 
and using the relation 


100 


Wem 
° (W/W) — V 


(1’) 


The percentage error of W,/W, was unfortun- 
ately multiplied by 3-73 in obtaining W,. The 
limiting sensitivity of the balance was only one 
convenient unit of weight and one hesitates to 
contemplate the state of affairs if the standard 
stones had been 273 and 274 convenient units 
respectively. The experimenters would have 
obtained values of W, ranging from 137 to oo. 

Now it so happened that the pedestal on which 
the heavier standard was kept was not very 
resistant to acid fumes from the laboratory and it 
became weakened almost to the point of collapse 
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Moreover, it was observed that the standard itself 
had acquired some tarnish. Some say that this 
was hastened by workers with the small weights, 
who purposely heated some vitriol because they 
had tired of being on the negative end of things, 
but be that as it may, it was only the inevitable 
that happened when the standard was finally 
removed from its primary status. 

In order to preserve the units in general use it 
was decided to adopt only the unexcelled lighter 
stone as a standard of 273 convenient units and 
soon everyone wondered why they had done 
otherwise. 


Explanatory Note. It has not been expedient to 
simulate more closely the actual historical sequences 
and facts in making a point that refers to a twentieth 
century situation. As a matter of fact, there was 
an excellent reason for two easily obtainable fixed 
points in the early days of thermometry. 

In 1654, Grand Duke Ferdinand II of Tuscany 
had bulb and stem thermometers calibrated in 
thousandth parts of the bulb volume. This very 
sensible approach to the problem, which required 
only one fixed point, was discarded later only 
because the expansion of various liquids did not 
yield identical results. This led to two fixed points 


Molecular 


HE foundation of the Pilgrim Trust series of 

lectures, of which the first was delivered by 
Dr. Irving Langmuir before the Royal Society in 
the theatre of the Royal Institution on December 8, 
1938, was noted in Nature of December 17 last. 
In this lecture, the subject-matter of which is 
printed in extenso in the Proceedings of the Royal 
Society, A, 170, 1 (1939), he gave a comprehensive 
account of his investigations on monolayers and 
multiple layers of complex organic molecules. 
These researches, initiated by him in 1917, and 
carried on by many workers, Langmuir himself 
always taking a leading part in advancing both 
theory and experimental technique, show no 
sign of ceasing to be a fertile field for investiga- 
tion. 

The orientation of organic molecules, with a 
water-soluble group at one end of a long hydro- 
carbon chain, at a water surface with the chains 
perpendicular, or nearly so, to the surface, now 
forms part of the subject-matter of many advanced 
text-books. The molecules orient themselves in 


this manner only if the hydrocarbon chains are 
sufficiently long for the lateral adhesion between 
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with the scale interval divided into a certain 
number of divisions and brought various thermo. 
meters into somewhat better yet crude agreement 

In 1701 Newton proposed the interval between 
the ice point and the none too uniform temperature 
of the human body as a scale of 12 degrees, and 
in 1714 Fahrenheit substituted the ammoniyy 
chloride — ice eutectic temperature for the jg 
point to avoid negative temperatures ; but yp. 
fortunately the stage had not been set sufficiently 
so that he could see the ultimate goal. Later 
Fahrenheit investigated and adopted the present 
fixed points. The centigrade scale was not pro- 
posed until 1742, when Celsius suggested it jp 
reverse form. 

The discovery and investigation of numerous 
gases took place in the eighteenth and nineteenth 
centuries. If this kind of investigation had not been 
delayed for so long, the first thermometer, based 
on the expansion of air and invented by Galileo 
in 1592, would have developed sooner into the 
modern gas thermometer, and it is difficult to 
imagine that the systems based on two fixed points 
would ever have originated. 

' Kelvin, Proc. Camb. Phil. Soc., 1, 66 (1848); Phil. Mag.. (3), % 
313 (1848); Trans. Roy. Soc. Edinburgh, March 1851 and May 
1854; Phil. Mag., (4), (1852). “Mathematical and Physica 


Papers, Thomson (Kelvin), 1, 235 (Cambridge Univ 
1882). 


Press 


Layers 


them to control the thermal motions of the mole. 
cules. If either the temperature is raised, or the 
length of the hydrocarbon chains is diminished 
or the amount of adhesion between the adjacent 
molecules in the surface film decreases from some 
other change in constitution of the molecules, this 
simple orientation of the molecules may be 
destroyed. If the lateral adhesion is completel; 
overcome, the molecules separate completely, the 
film becoming ‘gaseous’. In the ‘gaseous’ state of 
the films, the molecules lie flat on the surface, 
provided there is sufficient space, and the relation 
between the area and the surface pressure is similar 
to that between volume and pressure in a gas. 
There is an intermediate stage (the liquid- 
expanded films) between the condensed films, with 
molecules nearly upright, and the ‘gaseous’, in 
which they lie flat, which presented some very 
puzzling features until in 1933 Langmuir showed 
that they simulate very closely the behaviour of 
thin layers of a non-spreading paraffin oil, in which 
a small amount of a spreading substance such as 4 
fatty acid is dissolved, thus forming a thin liquid 
layer of paraffin separated from the water by an 
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interface containing a gaseous film of fatty acid. 
in the liquid-expanded films, the hydrocarbon 
chains in the molecule appear to be in chaotic 
oscillation, similar to that of the molecules in a 
liquid except that the water-soluble end is anchored 
ty the water. The greater part of the cohesion of 
ach films is provided by the adhesion between 
the hydrocarbon chains, which persists just as in 
, liquid, in spite of the chaotic motions of these 





yaiNs. 
‘cai the last four years, there have been 
important experimental developments. It has been 
chown that the properties of the monolayers of 
fatty acids may depend on the ions with which 
the end groups are associated, and that this may 
vrve as a very delicate test for minute amounts 
of divalent or trivalent ions in the underlying 
lution; as little as one ion of aluminium for 
thirty atoms of stearic acid may alter noticeably 
the ‘properties of the material skimmed up 
of a surface covered by a film, this quantity 
corresponding to a concentration of as little as one 
part in three thousand million of water. As a 
microchemical technique, the effects of ions on 
monolayers appear very promising, the amount 
of silver or gold dissolved when a piece of the 
pure metal is simply dipped into water sufficing 
to alter the viscosity of a monolayer of stearic acid 
appreciably, in a few minutes. This recalls the 
mysterious ‘oligodynamic’ poisonous action on 
living cells, caused by contact of these metals with 
water, and may be a first step to the understanding 
of this action. 

Langmuir and Blodgett’s multiple layers built 
up by repeated dipping of a solid plate into water 
covered by a monolayer under constant surface 
pressure are perhaps the most important recent 
development. These layers may be built up to 
several thousands of molecules thick, if dipping 
is continued long enough ; their structure seems 
to be very similar to that of crystals of long-chain 
aliphatic substances with polar groups at one end 
of the molecule ; that is, they have sheets of mole- 
cules parallel to the solid surface, with the mole- 
cules in successive sheets arranged with the polar 
groups pointing alternately towards, and away 
from, the solid. The layers with the polar groups 
directed to the solid are called ‘endotropic’ ; those 
with these groups directed outwards, ‘exotropic’. 
There are differences in the manner of deposition 
of these layers, according to the acidity of the 
water, and the salts contained in it ; if the solution 
under the monolayer has a pH greater than about 
9, layers are deposited only on entering the water 
(X films); on slightly less alkaline solutions the 
layers are deposited both on entering and on 
leaving the water (Y films). Multiple layers are 
not easily deposited unless there is some calcium 
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or barium in the solution, and they consist of a 
mixture of the free acid and the alkaline earth 
soap. 

The free fatty acid may be dissolved out of the 
films by treatment with benzene, leaving the 
thickness of the film unchanged, but its refractive 
index is much diminished. It is possible to 
eliminate the reflection of light from glass, by 
covering it on both sides with a multiple film 
having a refractive index equal to the square 
root of that of the glass, and an optical thickness 
equal to one quarter wave-length ; if this is done 
to any instrument having a glass front, the glass 
becomes invisible and the instrument can be used 
with light reflected at any angle, without dis- 
turbance from the ‘shine’ on the glass front. 

There is some evidence that the molecules in the 
multiple layers can turn over. Drops of water on 
the surface can apparently, in some circumstances, 
cause the molecules to turn with their polar groups 
outwards. Dipping into solutions of such salts as 
thorium nitrate turns the exterior molecules over, 
and such ‘conditioned’ surfaces have remarkably 
interesting powers of adsorption ; they are hydro- 
philic instead of hydrophobic, as the exterior 
‘endotropic’ layers normally are. Adsorption of 
bile acids on such conditioned surfaces confers 
hydrophobic properties on the surfaces, but not 
of exactly the same kind as the properties of the 
original unconditioned outer layer. For some 
reason which is not yet clear, the surface of the 
unconditioned films, although hydrophobic, forms 
a finite angle of contact with oil and does not 
easily adsorb paraffin vapours. A conditioned 
layer on which a bile acid is adsorbed can in its 
turn adsorb hydrocarbon vapours, thus showing 
that adsorption even in simple cases depends on 
the detailed molecular architecture of the surface. 
Quite small stereochemical differences, for example 
that between cholesterol and epicholesterol, make 
a great difference between the power of penetration 
of digitonin into the outer layers of deposited 
films. 

Monolayers of proteins are another field in which 
opportunities seem abundant. In solution, the 
proteins are compact molecules ; on surfaces, they 
are unfolded to a thickness of probably one 
amino-acid. This may account for the denatura- 
tion of the protein, since the re-folding of a very 
complicated molecule, once it has been spread on 
a surface, is likely to be difficult. Some preliminary 
work on enzymes indicates some loss of activity 
when they are spread at a surface. 

The lecture contains not only a survey of the 
whole of the work on molecular layers, but also it 
is full of most valuable new hints on technique, 
and suggests several new fields for further research. 

N. K. A. 
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Obituary Notices 


Prof. H. M. Dawson, F.R.S. 


F ARRY MEDFORTH DAWSON, professor of 
physical chemistry in the University of Leeds 
since 1920, died on March 9 at the age of sixty-three 
years, after an illness which had disabled him during 
the whole of the current University session. 

All his life, apart from three years’ Continental 
training, was spent in Leeds, first at the Leeds Modern 
School and then in turn as student, demonstrator, 
lecturer and professor at the University of his home 
city. In the last year of his studentship at Leeds he 
was engaged on research work with Prof. A. Smithells, 
and received the highest award then open to a student 
of science in his election to the 1851 Exhibition. 
There followed three years at Berlin, Leipzig and 
Giessen, which were all-important in bringing home 
to him the conviction that no work could hence- 
forth make the first claim on his time and thought 
but that of research. 

This inspiration came at a time when the atmo- 
sphere of the German universities was permeated by 
the research spirit to an extent then almost unknown 
in Great Britain, when brilliant young men were 
forming the research habit, and when new vistas 
were being opened out by theories and experimental 
investigations of the first importance. In the years 
just preceding, van’t Hoff’s original paper on 
“Osmotic Pressure and the Thermodynamic Deduc- 
tions for Dilute Solutions,’’ Arrhenius’s “Theory of 
Isohydric Solutions’ and Nernst’s ‘Electromotive 
Activity of the Ions” had been published and Ost- 
wald’s text-books were presenting physical chemistry 
in a new light. Dawson and fellow-students from 
Great Britain (including Donnan), were brought 
under vivifying influences of personal contact and 
example and of the written word. On returning from 
Germany with a Ph.D. from the University of 
Giessen, he was appointed to a demonstratorship in 
physical chemistry in the department at Leeds from 
which he had gone as a student. From then onwards 
came a steady stream of papers on the mechanics of 
chemical change in solutions, embodying the results 
of experimental work carried out by himself and 
many senior students who received in succession the 
benefit of his training in research methods. A vast 
amount of matter was thus accumulated, and it was 
his reward that after many years a more generalized 
treatment of the results became possible. He was 
elected to the fellowship of the Royal Society in 
1933, to the great gratification of his friends, who had 
come to fear that his devotion to work in the labora- 
tory at Leeds rather than its effective exposition 
elsewhere might tell against that form of recognition. 
He had received the D.Sc. degree of Leeds many 
years before, in 1907. 

Meanwhile, as primarily responsible for the lectur- 
ing and laboratory teaching in physical chemistry in 
the University, Dawson had developed the subject 


not only for the students of pure chemistry 
for those of the various departments o/ 
chemistry and medicine, and in 1920 a pro! 
in physical chemistry was instituted, to whi: 
appointed. Throughout this time he had been ay 
indefatigable worker, whose laboratory light Was 
shining on most evenings and who seemed to regard 
the University vacation as a provision for minimizing 
interruption to research work. It was only during 
the last few years that warning of overstrain necess). 
tated some diminution of effort. 

Dawson's literary output was almost entirely tha: 
of his papers in the Journal of the Chemical Society, 
but he also contributed the section on general and 
physical chemistry to several numbers of the annual 
report of the Society and was one of the authors 
drawn upon by Abegg for his (German) treatise op 
chemistry. 

Dawson’s departmental preoccupations left him 
little time for the more general administrative work 
of the University, nor was it with him a primar 
interest, but he concerned himself with the award 
of scholarships, was for a considerable period a 
representative of Leeds on the Joint Matriculation 
Board of the Northern Universities, and at different 
times was dean of the Faculty of Science and the 
representative of Convocation on the Council. Hi 
will also be remembered as for many years the 
secretary of the Priestley Club, with a membership 
drawn from inside and outside the University, and 
notable for its friendly informality and the wide range 
of its scientific interests. 

Prof. Dawson was fortunate in his family life. He 
married Miss Phillis Mary Barr, and she, with three 
sons and two daughters, survives him. 

JOHN W. Coss. 
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Dawson's researches on solutions form a con- 
tribution to chemical science of great significance 
and importance. His earlier work was connected in 
the main with various aspects of chemical equilibria 
and more particularly with the formation of complex 
ions. Thus he was able, by means of distribution 
experiments, to establish the existence of the complex 
ion (Cu4NH,;)+*+ in ammoniacal copper sulphate 
solutions. The other group of compounds in which 
he was interested was the polyiodides. Here, having 
confirmed Jakowkin’s conclusion of the existence of 
the tri-iodide in aqueous solutions, he extended the 
observation to organic solvents such as nitrobenzene, 
in which he showed that, under appropriate conditions, 
the higher polyiodides KI,, KT,, KT, exist in significant 
proportions. 

Although this work was of considerable importance, 
Dawson’s name will be particularly associated with 
the kinetic measurements which were so largely 
instrumental in the successful development of the 
modern theory of acids and bases. A commencement 
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was made in 1909, when, following Lapworth’s 
classical « xperiments on the bromination and chlor- 
nation of acetone, it was shown that iodination is 
.jmilar in that the chemical change the speed of which 
is measured 1s the conversion of the ketone into the 
nol forn This was followed by a study of the 
catalysis of the reaction by acids, which led in 1913 
to the conclusion that both the ionized and un- 
ionized portions of an acid exert a catalytic effect. 
The work was not resumed until some years after 
the Great War, but then followed a rapid succession 
f papers which resulted in the establishment of the 
gultiple theory of catalysis. The reactions studied 
included the iodination of acetone, the hydrolysis of 
thyl acetate, the iodination of mesityl oxide and the 


all of 


Dawson 


intramolecular transformation of phorone, 
which are catalysed by acids and bases. 

jemonstrated that in these reactions it is necessary 
to attribute catalytic activity not only to hydrion 
and the hydroxyl ion, but also to undissociated acid 
molecules and to acid anions, and in fact to any 
substance which can either receive or donate a proton, 
which in the Brdénsted- 


Dawson 


that is, to any substance 
Lowry view is an acid or base. 
ontent until his multiple theory was proved up to 


the hilt, and to this end he subjected the very con- 


was not 


siderable amount of experimental material to an 
exhaustive and searching analysis. A more complete 
and convincing proof of a scientific theory has rarely 
been at hieved. 

An account of Dawson’s work in this field would 
be incomplete without some mention of his contribu- 
tion to our knowledge of the effect of catalytically 
inert salts on the strength of acids, the effect which 
Bronsted calls the secondary salt effect. By means 
of kinetic measurements he showed that the dissocia- 
tion constant of an acid is markedly affected by the 
presence of such salts. The change in dissociation 
onstant is represented by an equation of the same 
form as that to be anticipated by the application of 
the Debye-Hiickel theory of strong electrolytes, but 
Dawson was at pains to emphasize that quantitatively 
the results are incompatible with this theory. 

During the last few years, Dawson was engaged 
in a study of the kinetics of the hydrolysis of the 
acetates. He revealed the complex 
nature of these apparently simple processes, and by 
an extremely elegant method 
entangling the various reactions, and evaluating the 
corresponding coefficients. 


halogenated 


succeeded in dis- 


R. WHYTLAW-GRAY. 
G. F. Smrrx. 


Prof. S. P. L. S#rensen 
YWREN PETER LAURITZ SORENSEN, whose 


death, at the age of seventy-one years, was 
recently announced, was the son of a farmer, Hans 
Serensen. He was born at Havrebjerg, Slagelse, on 
January 9, 1868. 

Leaving the High School at Soré in 1886, Sorensen 
proceeded to the University, where he gained the 
University Gold Medal in the years 1889 and 1895. 
Having taken the degree of master of science at the 
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University he soon found himself consulting chemist 
to the Danish Naval Department’s Laboratory. As 
the result of his work on cobalt oxalates he obtained 
the degree of doctor of philosophy in 1899. From what 
we know of Sorensen’s early activities it is scarcely 
surprising to find that at the age of thirty-three years 
he was appointed director of the world-famous Carls- 
berg Laboratory in Copenhagen, a position he held 
until his lamented death in the present year. With 
the passing of Sorensen, the Carlsberg Laboratory has 
lost another of its distinguished line of workers. 
Who will forget Emil Ch. Hansen, its first director, 
whose work on the cultivation of single-cell yeast 
created such a drastic change in Continental methods 
of brewing; Johannes Schmidt, 
logist, or Serensen’s immediate predecessor, Joh. 
Kjeldahl, whose name is familiar to everyone who 
has ever made a determination of nitrogen? 

Although primarily interested in fermentation 
problems, Serensen’s classic work on hydrogen ion 
concentration will remain as a permanent monument 
among those who know little of his other work. The 
term ‘pH’ has become so much a part of scientific 
literature and its influence so important a factor in 
considering biological problems that one wonders 
how theories of acidity and alkalinity were ever 
formulated without a knowledge of Soerensen’s funda- 
mental conceptions. So far has the influence of this 
famous theory spread that to-day one hears golfers 
talking of the pH of their ‘greens’ and gardeners of 
their lawns. 

Less spectacular perhaps, but equally important 
in the region of fermentation, was Sorensen’s work 
on the synthesis of amino-acids, his studies on the 
proteins and his detailed and comprehensive investiga- 
tion of enzyme behaviour. This latter study led him 
to perfect the well-known ‘formol-titration’ method 
for the estimation of certain types of nitrogen. 
Although Serensen published from time to time in 
the Journal of the Institute of Brewing, most of his 
original work appeared in the Biochemische Zeitschrift 
and the Comptes rendus of the Carlsberg Laboratory. 

Sorensen was an early member of the Royal 
Danish Academy of Science and later its chairman. 
He enjoyed honorary membership of a very large 
number of scientific bodies, including institutions in 
Uppsala, Stockholm, London, Paris, Boston (U.S.A.) 
and in other countries. He held three Danish Orders 
in addition to the Chevalier de la legion d’honneur 
and other foreign decorations. 

I cherish the recollection of a happy meeting with 
this remarkable man in his laboratory in Copen- 
hagen. He was kindly, courteous, ever willing to 
listen to those who had not his fund of knowledge 
and always ready and glad to impart something from 
his vast store of learning. Sorensen was happy in his 
domestic life and his second wife, Margrethe Hoyrup, 
a woman of considerable intellectual ability, collab- 
orated with him in much of his later published work. 

Serensen’s reputation is assured, and his name will 
go down among the most illustrious of the past. With 
his going the world of science loses one of its great 
men and Denmark one of her most worthy sons. 

A. J. Curtry CossIre. 
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Prof. A. M. Hocart 


We regret to record the death of Prof. A. M. 
Hocart, professor of social anthropology in the 
University of Cairo, which took place on March 9 
at the age of fifty-five years. 

Arthur Maurice Hocart was born in Guernsey, 
and entered Exeter College, Oxford, as an open 
scholar in classics in 1902. On taking his degree he 
was elected to a senior studentship of Exeter College 
and afterwards of Jesus College, where he devoted 
himself to the study of anthropology. He afterwards 
joined an anthropological expedition to the Solomon 
Islands organized by the late Dr. W. H. R. Rivers, 
with whom he contracted a close friendship, and by 
the subsequent trend of his studies was 
strongly influenced. After a period of travel and 
research in Melanesia, Hocart accepted a Govern- 
ment post as inspector of schools on the appointment 
of Sir Everard im Thurn, then Governor of the 
Western Pacific, and during the residence in Fiji 
entailed by his duties he engaged in anthropological 
observation among the Fijians, collecting much 
material on the traditions, social organization and 
beliefs of the people, which he utilized to good 
purpose in his later writings. Its influence is especially 
apparent in his book on “‘Kingship”’ (1927). 

In 1921, Hocart was appointed director of the 
Archeological Department in the island of Ceylon, 
and the influence of his energy, scholarship and 
enthusiasm for his subject soon made itself apparent 
in an increased and extended activity in his depart- 
ment’s survey of the ancient monumental remains 
of the island, as well as in the standard, character 
and range of its publications. 

Hocart’s health, never robust, and showing traces 
of the effects of his residence in the Pacific, led to 
the resignation of his post in Ceylon, and in 1929 he 
returned to England, where for a period he acted as 
librarian of the Royal Anthropological Institute. In 
1934 he succeeded Dr. E. E. Evans-Pritchard in the 
chair in the University of Cairo, which he occupied 
until his death. 

Hocart’s work in Melanesia had provided him with 
a wealth of ethnographical material which he was 
engaged in digesting over a considerable period of 
years and of which he published selections from time 
to time in the Journal of the Royal Anthropological 
Institute and other publications of a more or less 
technical character. His books were of a more 
general and theoretical outlook. In “The Progress 
of Man” (1933) he made a general survey of the 
subject-matter of anthropological science. It is both 
sound and original, while salted with a humour 
which at times was biting. In 1936 his “Kings and 
Councillors” was published in Cairo. 

Hocart in outlook and method was a diffusionist 
in the sense that he followed Rivers in making use 
of precise cultural analysis in tracing the history of 
cultural and ethnic distributions; but in applying 
this method to general anthropological problems, his 
meticulous sense of scholarship deprecated any loose 
generalization based upon vague analogy, avoiding 
it in his own work and criticizing it sharply in others. 
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Sir Basil Thomson, K.C.B. 


THE sudden death of Sir Basil Thomson, formerly 
assistant commissioner of the Metropolita:, Police; 
and director of intelligence at Scotland Yar, whie} 
took place on March 26 at the age of 
eight years, brings to a close a career no les 
able for the versatility it displayed than for j 
achievement. Its interest for the anthropo! 
in the fact that as a colonial officer, Thomson 
outstanding example, among members of 
school of administrators, of those who, whil 
special training in anthropology, attained « ‘ticiene, 
in their methods of administration in dealing wit) 
native affairs by acquiring and applying a 
pathetic knowledge and understanding of 
institutions and ways of thought. 

Basil Home Thomson, son of William T! omson, 
Archbishop of York, was born on April 21, 1861, and 
educated at Eton and New College, Oxford. Hy, 
entered the Civil Service and served for ten years jp 
Fiji, Tonga and New Guinea. In 1900, after he had 
retired from the Colonial Service for some years, he 
returned for a period to the Pacific, being seconded 
under the Colonial Office as a special commissioner to 
negotiate treaties with two of the native Governments. 

Among Thomson’s numerous works, the writings 
of his earlier years are of more than passing 
interest to the anthropologist. He was an accurate 
and systematic observer, with insight into the 
characters and ways of thought of the peoples 
with whom he had to deal. His books, describing 
conditions which have now passed away, have 
a permanent value as records. In “The Diver. 
sions of a Prime Minister” (1894) he describes with 
no little humour the remarkable condition of affairs 
which he encountered as prime minister of Tonga, 
when he succeeded the notorious Shirley Baker. This 
was followed by “Discovery of the Solomon Islands” 
(1901) and “Savage Island” (1902), and “Fiji and the 
Fijians”’ (1908), now a standard book, which com- 
mands a rising price in the market. He also contri- 
buted papers to the Journal of the Anthropological 
Institute, of which one is a careful description of the 
remarkable stone trilithons of Tongatabu. 
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WE regret to announce the following deaths : 


Sir William Butler, president of the Institute of 
Brewing in 1906, who was connected with the School 
of Brewing in the University of Birmingham for 
many years, on April 5, aged seventy-two years. 

Prof. J. W. Edington, professor of bacteriology in 
the University of Sheffield, known for his researches 
on diphtheria, on April 8, aged fifty-four years. 

Prof. W. E. Ford, professor of mineralogy in 
Yale University since 1920, on March 23, aged sixty- 
one years. 

Prof. G. Hellmann, professor of meteorology in 
the University of Berlin. 

Dr. W. H. Park, emeritus director of the Bureau 
of Laboratories of the New York City Health Depart- 
ment, known for his work on combating diphtheria 
and other diseases, on April 5, aged seventy-five years. 
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News and Views 


Dr. Ales Hrdlitka 
Ox March 29, Dr. AleS Hrdlitka, curator of the 
Department of Physical Anthropology of the U.S. 


Yational Museum, Washington, D.C., and _ the 
funder of the study of physical anthropology in 
\merica, celebrated his seventieth birthday. The 


yeasion has been marked by a gathering of the 
\merican Association of Physical Anthropologists at 
Washington during April 4-5, and a commemorative 
olume is being prepared, to which the principal 
anthropologists of the world have contributed. Aled 
Hrdlitka was born in Bohemia on March 29, 1869, 
und graduated in medicine in New York. In 1903 
he was invited to become assistant curator in the 
US. National Museum to organize a department 
f physical anthropology, of which he became 
curator in 1910. Under his direction, a collection 
has been built up, which is now the largest in the 
world, including more than 16,000 skulls, human 
und sub-human, from all parts of the world and of 
il ages. As an authority on the descent and racial 
finities of man, Dr. Hrdlitka’s judgment is univer- 
sally received as authoritative. Bold in theoretical 
argument, his views are invariably characterized by 
an intensely conservative regard for the precise 
limitations of the evidence in question. He is best 
known, perhaps, as the foremost authority on the 
ecurrence of early man in America and the Asiatic 
rigin of the American Indian race, of which he has 
found the ancestral stock in the primitive strata of 
Siberian peoples. For than a decade Dr. 
Hrdlitka has engaged in expeditions to the far 
north in each summer to investigate the evidence of 
the migrations of the Eskimo and their predecessors 
into the American continent. He will submit the results 
of his research to the Royal Anthropological Institute 
at a meeting to be held in London on April 25. 


more 


Herschel’s Researches on the Structure of the Heavens 

To celebrate the bicentenary of the birth of Sir 
William Herschel, the first president of the Royal 
Astronomical Society, a conversazione was held in the 
rooms of the Society on November 15. Sir Arthur 
Eddington delivered the lecture with the above title 
twice during the evening (Occasional Notes, Roy. 
Astro. Soc., No. 3, January 1939). He pointed out at 
the beginning that in about thirty years the dimen- 
sions of the galactic system have been enlarged tenfold 
and the number of stars is now estimated to be 
100,000 millions. It is remarkable that the picture of 
the universe which has resulted from modern research 
is very like the universe described by Sir William 
Herschel. His greatest enterprise was the systematic 
survey of the heavens, in the course of which he 
catalogued 2,500 nebule and 800 double stars, and 
in all his research there was a definite plan to find 
out something about the structure of the universe. 
It seems remarkable that most of his observational 


work on the general distribution of stars and nebulze 
was done with a reflector of only 19 inches aperture ; 
the famous telescope of 4 ft. aperture was not a 
success and was not used very much. It is surprising 
that Herschel’s speculations did not lead him astray 
more often. As one example, he assumed all stars 
to be of the same brightness, so that first magnitude 
stars were nearer than second magnitude stars, and 
so on. Actually, as we know to-day, apparent mag- 
nitude is a poor guide to distance. At the end of the 
lecture, Sir Arthur said that it is impossible for us to 
communicate with nebulz and receive a reply if they 
are more than 950 million light-years from us, owing 
to the speed of recession of the nebule. It is ex- 
pected that the 200-in. telescope will reach nebulz 
1,000 million light years from us, so it is possible 
that we shall see galaxies with which it is impossible 
to communicate and receive a reply. 


Study of Edmund Burke’s Financial Integrity 


Drxon WecrToR has recently investigated with the 
help of new material the vexed question of Edmund 
Burke’s financial integrity, and the extent to which 
he was involved in the discreditable ventures of his 
brother Richard and his kinsman William Burke 
(“Edmund Burke and His Kinsmen’, by Dixon 
Wector. University of Colorado Studies, No. 1, 1, 
Feb. 1939). Since he vehemently defended their 
actions at all times and denounced their adversaries 
and critics in unbridled terms, it is not surprising that 
Edmund Burke himself came under suspicion of 
conniving with them. Nevertheless, the author con- 
cludes from all the evidence now available that Burke 
honestly believed them to be upright in their financial 
transactions, however unfortunate their outcome, 
and there is no doubt that in his office as paymaster 
Burke reduced the nation’s finances to order at con- 
siderable cost to himself. In any event he was always 
vague as to his own income and expenditure, and it 
is difficilt to imagine him following the tortuous 
ways of his kinsmen with any care. Burke’s passionate 
championship of these shady characters, while not 
historically important, shows how completely his 
judgment was blinded by sentiment. Of 
material consequence is the parallel traced by the 
author between the changing course of William 
Burke’s fortunes in India and Edmund Burke’s 
change of attitude towards the East India Company, 
leading to the impeachment of Warren Hastings. It 
is not suggested that this connexion was perceived 
by Burke himself, whose advocacy the author believes 
to have been at all times passionately sincere. Of 


more 


all men a great orator is perhaps the least likely to 
be aware of the less reputable sources of his interest. 
He was temperamentally unfitted to judge objectively 
either friends or adversaries, and this study admirably 
illustrates the importance of temperamental make-up 
in life. 
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Carnegie Trust for the Universities of Scotland 

THE recently published report for 1937-38 of the 
Carnegie Trust for the Universities of Scotland in- 
cludes detailed reviews by Sir William Bragg and 
other eminent authorities of the operation during the 
quingquennium 1933-38 of the Trust’s scheme for the 
endowment of post-graduate study and research. 
The scheme involved last year the expenditure of 
£19,000—about 15 per cent of the Trust’s total dis- 
£51,000 went in grants to 
universities and colleges and £54,000 in assisting 
needy students to pay their class fees. The reports 
indicate that its results amply justified the research 
scheme, being fully up to the standard set in previous 
A noteworthy feature of its operation is the 
large number of the recipients of awards of fellowships 
and scholarships who are appointed to responsible 
staffs of universities and other 
institutions for teaching and research. This, remarks 
Prof. J. T. Wilson, emeritus professor of the Univer- 
sity of Cambridge, in his report on the biological and 
medical section of the scheme, is in keeping with one 
of its outstanding functions: the establishment and 
reinforcement of a trained corps of scientific investi- 
gators constantly available for recruitment to the 
service of the community in its higher schools of 
scientific learning. As regards expenditure by the 
Trust on payment of class fees, a number of the 
beneficiaries afterwards refund the thus 
paid on their behalf. Such voluntary refunds fluctuate 
between 24 and 5 per cent of the total amounts 
advanced by the Trust. 
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Chemical Society: Anniversary Meetings 

THE anniversary meetings of the Chemical Society 
were held in London on March 29-31. On March 29, 
the Rutherford Memorial Lecture entitled “Lord 
Rutherford : His Life and Influence on Chemistry” 
was given by Sir Henry Tizard, at the Royal Insti- 
tution (see p. 651). In the evening, fellows of the 
Society and their guests, numbering in all about four 
hundred, were entertained by the chairman and 
directors of Imperial Chemical Industries, Ltd., at 
Imperial Chemical House. On March 30, there were 
visits in the morning to Bedford College for Women 
and to the Wellcome Research Institution, where 
conducted parties were taken over the Museum of 
Medical Science and the Historical Medical Museum 
and the Chemical and Physiological Research 
Laboratories. In the afternoon, the business part 
of the annual general meeting was held at Burlington 
House, and the presentation of the Longstaff 
Medal for 1939 was made to Prof. i. M. Heilbron 
and of the Harrison Memorial Prize for 1938 to Mr. 
Alexander King. Prof. F. G. Donnan then delivered 
his presidential address entitled “The Role of 
Osmotic Pressure in the Development of Chemical 
and Biochemical Science’. The anniversary dinner 
was held the same evening at Grosvenor House, the 
number present being 270. Prof. F. G. Donnan 
occupied the chair, the principal guest of the evening 
being Viscount Samuel. On March 3], there were 
visits to the British Drug Houses, Ltd., and also to 
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the Central Laboratories of the Shell Marketing Co. 
Ltd., at Fulham. In the afternoon, there were Visits 
to the Research and Development Departrnent of 
the Distillers Company at Great Burgh, Epsom, ang 
to the Laboratories of the Research Association of 
British Paint, Colour and Varnish Manufacturers at 
Teddington. The following have been elected officers 
of the Society: President, Sir Robert Robinson. 
Treasurer, F. P. Dunn; Secretary, Prof. G. y. 
Bennett. 


Population and Fertility 

A PAMPHLET of 101 pages, entitled “Population 
and Fertility’, has been issued by the Population 
Investigation Committee, 69 Eccleston Square, 
London, 8.W.1 (price 3s.). It has been prepared for 
the Committee by Mr. D. V. Glass and Dr. ©. Pp. 
Blacker. The Population Investigation Committee 
was formed to examine the trends of population in 
Great Britain and the Dominions and to investigate 
the causes of these trends with special reference 
to the fall in the birth-rate. Many causes for 
this decline have been suggested; but multiple 
causes are at work affecting different occupations 
and different parts of the country in many complicated 
ways, so that effective counter-measures will not be 
easy to find. The problem is to find out how and why 
fertility has declined. For analysis of the first part, 
statistics of birth-rates and fertility-rates are given 
for England and Wales, the Dominions, U.S.A., 
Sweden, Germany, France, Italy, Ukraine and 
Japan. The table of net reproduction-rates for 
thirteen countries shows that only five of these 
populations are now replacing themselves. _ Interest- 
ing details are given regarding the history of the 
census in Great Britain and the recent Population 
(Statistics) Bill. It is pointed out that the latter is 
inadequate for a full fertility census, and certain 
additional questions are suggested for the next 
census. In the last two chapters, the limitations of 
vital registration statistics in analysing the psycho- 
logical motives of childlessness are discussed and 
possible counter-measures are considered. 


Royal Aeronautical Society 

THE Royal Aeronautical Society has now moved 
into new headquarters at 4 Hamilton Place, London, 
W.1 This is the first time during its seventy-three 
years of existence that the Society has had its own 
building. The Society’s new home is a four-story 
building which will allow for expanding activities for 
some years to come. The library will be one of the 
finest and best equipped aeronautical libraries in the 
world. There will be, in addition, a reading and other 
rooms for members and special committee rooms for 
the use of the many aeronautical committees which 
are now sitting. It is hoped to make the building the 
centre of aeronautical engineering and _ scientific 
activity in Great Britain. Dr. A. H. R. Fedden, 
president of the Society, announced at the recent 
annual general meeting that to meet the increasing 
work of the Society and the upkeep of its new premises 
a fund of £100,000 is being aimed at, to which more 
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than £60,000 has already been promised. In July 
1940 the Society will hold an International Aero- 
nautical Conference at Stratford-on-Avon. The 
active support of the Air Ministry and the Society 
of British Aircraft Constructors in Great Britain and 
of the leading authorities in the United States, 
France, Germany and Italy has been promised. 


New Air Speed Record 

Ir is reported that Herr Dieterle, flying a German 
Heinkel aeroplane fitted with a Mercedes-Benz engine, 
as set up @ new speed record of 463-8 miles an hour 
wer a three kilometre course. This does not rank as 
in official record until it has been examined and homo- 
ogated by the Fédération Aéronautique Interna- 
tionale; but there is no reason to doubt that this 
formal recognition will be given in due course. This 
as beaten three world records at the same time: 
the 3 km. of 380 m.p.h. held by Wurster (Germany), 
the 100 km. of 394 m.p.h. held by Udet (Germany); 
and the absolute speed record of 440-7 m.p.h. held 
by Agello (Italy). No certain details of the aircraft 
we known, but it was probably developed from the 
Heinkel He.112.U used by Udet for the 100 km. 
record in June 1938. Statements that have appeared 
n non-technical reports that the machine was a 
single seater fighter fitted with an engine of 1,175 
horse-power are obviously misleading. Any machine 
f this class must have been very thoroughly ‘cleaned 
ip’ in design for such speeds, and even with such 
iterations the engine must have been both 
speeded and boosted up to a power of well over 
2,000 b.h.p. 


Deaf-Aids in Theatres 


\n interesting development in deaf-aids has been 


recently demonstrated in Wyndham’s_ Theatre, 
London, and is being installed in a number of 
inemas. Hitherto a deaf person in a cinema could 


frequently be supplied with a listening telephone, 
erated by an amplifier following a microphone 
ocated near the loud speakers behind the screen, 
r from the actual sound-film amplifying equip- 
ment itself, but the user was necessarily tied to 
his seat by the connecting wire. In the “Telesonic 
made practicable by Messrs. Multitone 
Electric, an efficient type of deaf-aid is operated 
by a pick-up coil, in which are induced currents 
from an energized cable hung round the audi- 
torium or placed under the carpet. In a theatre, 
a microphone in the footlights operates a specially 
corrected amplifier of about ten watts capacity, the 
utput of which is fed into the magnetizing cable by 
a specially designed transformer. On demonstration, 
the device worked well and adequate audition was 
obtained, with freedom to move over the whole area 
of the seats, or even some distance outside this area. 
The fundamental idea of direct speech or music 
induction without a radio carrier is not, of course, 
new, but it is understood that the main feature of 
the invention is the disposition of magnetizing coils 
such that cross-talk between adjacent theatres or 
cinemas using the system is obviated. The normal 


system’, 
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deaf-aids manufactured by the Multitone Company 
are now arranged to operate with the ‘Telesonic 
system’ in theatres. 


Visual Aids in American Schools 

A RECENT survey of the employment of visual aids 
in schools representing two thirds of the total enrol- 
ment in public elementary and secondary schools in 
the United States indicated that the use of (1) pic- 
torial materials, (2) objects, specimens and models, 
and (3) visual aids which require mechanical equip- 
ment, was habitual in the instruction of (1) 61 per 
cent, (2) 52 per cent and (3) 27 per cent, respectively, 
of the pupils included in the survey, and that about 
10,000 projectors were owned by the schools. A large 
percentage of the school systems not reporting were 
in rural districts, and the data concern, therefore, 
conditions in urban communities primarily. An inter- 
pretative study of these data has been published by 
the Office of Education (“‘School Use of Visual Aids’’. 
Supt. of Documents, Washington, D.C. 10 cents). 
There is very widespread interest in the subject (which 
formed the theme of thirty-seven research studies 
in 1936-37), and there is general agreement that the 
motion-picture has great potential educational value 
and but little apprehension that it may prove. as 
forecast by Duhamel (in “Défense des 
Lettres”) and others, to be one of applied science’s 
Greek gifts to culture. Among the further develop- 
ments recommended in the light of this survey are 
the production of high-grade educational films, a 
nation-wide distribution system, training courses in 
the technique of teaching with motion pictures and 
other visual aids and improvement of the 16 mm. 
projector so as to make it easier for amateurs to 


Georges 


operate. 


Antiquity 

An editorial note in Antiquity of March, 1939, 
directs attention to an important development in the 
study of European prehistoric chronology. E. H. 
de Geer, it is stated, has succeeded in equating the 
growth-rings of trees from the ancient mound of 
Rakenhangen in the Romerike district of Norway 
with those of a giant Californian sequoia on one 
hand, and with clay varves from Angermanland in 
North Sweden on the other. The tree trunks examined 
were preserved when a shaft was sunk to the base of 
the mound in 1868. The investigation points to 
A.D. 931 as the date of the cutting of the trees and 
the erection of the mound. As the editor of Antiquity 
points out, the acceptance of the full implication of 
this important discovery must await further critical 
examination ; while the application of dendrology to 
European chronology is not without its peculiar 
difficulties. The March issue of this enterprising 
periodical well maintains its high standard of interest, 
in part owing to the inclusion of Prof. V. Gordon 
Childe’s lecture on the relations of India to the 
West before the time of Darius, which originally 
was delivered before the Warburg Institute on 
October 10, 1938, and Dr. R. E. Mortimer Wheeler’s 
report on his excavations in Brittany, to which 
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reference has already been made in NaTuRE (see 
NATURE of March 4, p. 386). The report is fully 
illustrated and accompanied by plans. Mr. James 
Hornell draws on his world-wide knowledge of the 
construction of various forms of boat to trace the 
plank-built boat to its origin. Among the interesting 
shorter notes which are always a feature of the 
contents, mention should be made on this occasion 
of a valuable suggestion from Mr. Stanley Casson, 
urging the prosecution of submarine research in the 
He points out that not 
only are the sea routes of antiquity well known, but 


coastal waters of Greece. 


recent discoveries of statuary, especially bronzes of 
the best period of classical art, support the argument 
that cargoes of artistic loot on the way to Rome 
may have been lost with some frequency. 


Design of Electric Power Stations 


AN important paper by F. W. Lawton was read 
to the Institution of Electrical Engineers on March 9 
dealing with the design of Hams Hall power station 
at Birmingham, designed twelve years ago, and with 
a new Hams Hall power station B which will be 
constructed shortly for the same purpose and on a 
neighbouring site. The author stresses the point that 
from the time when the calculations for a proposed 
power station are made until it is completed and 
running on a commercial load, several years may have 
elapsed and great changes may have occurred. For 
example, the average price of the coal used in the 
furnaces is now 17s. per ton as against 9s. 6d. in 1935. 
In designing the new station it was reasonable to 
consider which features of the old station should be 
repeated and which rejected in the new station built 
twelve years afterwards. During this time coal prices 
have increased, high voltages have become normal 
and the progress made in metallurgy hus made much 
higher steam temperatures feasible. All these changes 
call for modification in the designs if the best efficiency 
and economy are to be obtained. As regards the 
general lay-out, the simplicity and uniformity of the 
existing station will be repeatedl. There is a single 
row of boilers parallel to a singie end-on row of turbo 
alternators. Electrostatic flue-yas cleaning plant will 
be retained. The absence of architectural adornment 
of the new buildings will be more rigorously enforced. 
Air raid precautions insist that there must be no 
roof lights or external windows to basements. For 
economic reasons the superstructure will be made 
of ferro-concrete instead of structural steel. Turbo- 
alternators of 50,000 kw. capacity each will again be 
used in the new station, but they will generate at 
33,000 volts instead of at 11,000 volts as in the 
present station. A true understanding of what is real 
economy is obscured by the ever-changing technology 
of power production, by the difficulties of accurately 
forecasting operating conditions many years ahead, 
and by reactions of local trade developments. 


Research at the Kodak Laboratories 

THIRTY-NINE papers are covered in the recently 
published “Abridged Scientific Publications from 
Kodak Research Laboratories” (vol. 19. Pp. viii+ 
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288. Rochester, New York: Eastman Kodak (o,). 
The wide variety of subjects studied at the Kodak 
Laboratories is well illustrated. Most of thx Papers 
have some obvious connexion with photoraphic 
manufacture or technique. Among these may be 
mentioned specially four papers dealing with tho 
measurement of photographic density. 11) 
never yet been standardized and, though { 
technical purposes ‘density’ is sufficiently wel 
stood to permit useful application of measure) 
laboratory testing and works control, yet fo: 
comparison of results obtained on different instry. 
ments of slightly different design, there is need for 
much further progress. Perhaps the new informa. 
tion may be useful in achieving this. There are. 
however, several papers which are devoted to sub. 
jects which are outside the photographic field 
altogether, and here we may cite a group of papers 
by Dr. K. C. D. Hickman and colleagues dealing 
with fractional distillation of phlegmatic liquids, 
The work has resulted in development of much 
improved apparatus for distillation of vitamins. As 
previous each paper is presented 
without drastic shortening, so that to those who are 
not able to turn to the full papers in their original 
journals the volume is of exceptional value. 


iS has 
r most 
under. 
ent to 


precise 


with volumes, 


Scottish Wild-Life Preservation 

THE Council of the Zoological Society of Scotland 
recently set up a Scottish Nature Reserve Committee, 
on which various public bodies are represented, for 
the purpose of promoting the preservation of Scottish 
wild-life. The Committee wishes to obtain full and 
accurate information regarding the existence, num- 
bers, increase or decrease, and generally the most 
complete statistics, of native species in different parts 
of the country. The Committee believes that helpful 
information of this kind could be furnished by local 
natural history societies and other associations as 
well as by landowners, gamekeepers and others, and, 
therefore, it desires the co-operation of anyone who 
could furnish such information and who would 
collaborate with the Committee in the work which it 
hopes to do. Another aspect of the work which the 
Committee might usefully undertake would be the 
mapping out of areas in Scotland which might be 
suitable for Nature reserves or sanctuaries. Anyone 
who possesses local knowledge of the suitability of 
land for such a purpose could greatly assist the 
Committee by communicating such information to it. 
Communications should be sent to the Director- 
Secretary, the Zoological Society of Scotland, 
Zoological Park, Edinburgh, 12. 


Biology and Social Studies 

Fact, now successfully at the end of two years’ 
activity, which produces, in its own phrase, “A 
monograph a month”, has just brought out another 
scientific number bearing the title “Biology and 
Man: Past and Future” by Prof. Marcel Prenant of 
the Sorbonne. This for the most part consists of an 
interesting and well-written summary of the main 
trends in the history of biology in relation to 
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ontemporary social and economic backgrounds. This 
- «conded by an able essay from Dr. H. J. Muller, 
1) is well known as a geneticist, now of Edinburgh, 


wt 
atitled “The Dominance of Economics over 
rugenics’ in which the relationship of social systems 
human inheritance, and the true value of eugenic 
hopes, are discussed. He propounds the question 
chether the present social systems of western Europe 
ip not involve a selection of socially inferior rather 
than of socially superior human material. These 
tributions should be of interest not only to all 
ilogists, but also to much wider circles. Fact is 
djited by Mr. R. W. Postgate; Mr. H. G. Wells 


1s recently joined its editorial board. 


Standards on Electronics and Radio Receivers 

[xe Institute of Radio Engineers (330 West 42nd 
Street, New York) was founded in 1912 to advance 
the theory and practice of radio and allied branches 
f engineering and to maintain a high professional 
standard amongst its members. Although dominantly 

the United States of America, the Institute 
membership of more than 5,000 persons is distributed 
The Proceedings, published 


throughout the world. 

since 1913, is issued monthly and contains contribu- 
tions from leading workers in the theoretical and 
practical fields of radio communication. It has 


o-operated with many other bodies in the establish- 
ment of standards. It has published many reports 
aling with the definitions of terms, letter and 
graphical symbols, and methods of testing and rating 
quipment. Now it has issued “Standards on Elec- 
1938” and “Standards on Radio Receivers, 
The committees which 


tronics, 
1938" (price 50 cents each). 
irew up the pamphlets are to be congratulated on 
the thorough way they have done their work. Every 
radio engineer and teacher of technical electricity 
should have a copy of these pamphlets, for they are 
most useful for reference. 
Interplanetary Travel 

We have received vol. 5, No. 1 of the Journal of 
the British Interplanetary Society, a body ‘‘founded 
for the stimulation of public interest in the possibility 
of interplanetary travel, the dissemination of know- 
ledge concerning the problems which the epock- 
making [sic] achievement of an extra-terrestrial 
voyage involves, and the conducting of practical 
research in connection with such problems”. This 
number of the Journal contains designs for a “‘space 
ship’’ intended to perform a voyage to the moon and 
back. While we may invite the charge of obstruc- 
tionism if we dismiss the whole affair as a wild-cat 
speculation, it is necessary for us to remark that, while 
the ratio of research results accomplished to specu- 
lative theorizing is so low, little confidence can be 
placed in the deliberations of the British Inter- 
planetary Society. 


The Midwifery Service 

THE annual report of the Central Midwives Board 
or the year ended March 31, 1938, has been issued 
4d. net). 


(London: H.M. Stationery Office. At the 
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end of the year, there were 67,089 women on the 
midwives roll, a net increase of 2,043 on the total 
for the previous year, but only a little more than a 
quarter of the total number of those on the roll are 
engaged in the practice of their profession. The 
number of candidates entering for the examination 
was 4,420, the highest number ever recorded, of whom 
three quarters were successful. The report sets out 
the arrangements made by the Board for the approval 
of institutions, lecturers and teachers under the rules, 
of which a detailed explanation is given. 


Science Abstracts 

NEITHER science nor industry is standing still and 
to anyone who wishes to keep abreast of the advances 
made, the two sections of Science Abstracts—Physics 
and Electrical Engineering—are of great service. 
The two index numbers published in the last week 
of February completed the volumes for 1938. The 
Physics Section contains 5,081 abstracts from about 
half that number of publications, the average number 
of the abstracts being about 4-3 per page. The index 
of subjects covers 189 pages, that of apparatus 22, 
and the author index 65 pages. The Electrical 
Engineering Section has 3,622 abstracts, about 4-6 to 
a page, with a subject index of 59 pages and an 
author index of 31 pages. The Physics volume is thus 
about 10 per cent less than, and the Electrical 
Engineering volume about 3 per cent larger than, 


the volume for 1937. 


British Empire Cancer Campaign 

THE seventieth quarterly meeting of the Grand 
Council of the British Empire Cancer Campaign was 
held on April 3. The following grants were approved, 
making a total to date for the year 1939 of more than 
£48,000: £1,000 to the North of England Branch 
of the Campaign for the continuation of the special 
short-wave investigations being carried out under 
the direction of Dr. F. Dickens; and £160 to Mr. E. 
Nevill Willmer, working at the University of Cam- 
bridge. The Council received a report regarding the 
joint discussions which had taken place between 
representatives of the Campaign, the Medical Reséarch 
Council and the National Radium Commission on 
the subject of the installation of a cyclotron in Great 
Britain primarily for medical and biological investiga- 
tions as affecting the cancer problem. The three 
bodies have now jointly agreed to refer this matter 
for further consideration to the Radiology Committee. 
A further sum of approximately £6,500 is to be 
allocated to meet the expenses to be incurred during 
the second year’s working of the scheme of the 
Clinical Cancer Research Committee. This scheme 
covers an inquiry into all fresh cases of cancer in 
the London area, and during the first two years the 
results of investigations into approximately 34,000 
cases will have been placed at the disposal of the 
Committee. Dr. J. M. Woodburn Morison has been 
invited to become the representative of the Campaign 
on the Scientific Advisory Committee of the newly 
amalgamated Radium Institute and Mount Vernon 
Hospital. 
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Travelling Fellowships in Medicine 

Tue Medical Research Council invites applications 
for six Rockefeller Medical Fellowships for the 
academic year 1939-40. These are provided from a 
fund with which the Council has been entrusted by 
the Rockefeller Foundation of New York. They are 
intended for British graduates who have had some 
training in research work in clinical medicine or 
surgery, or in some other branch of medical science, 
and who are likely to profit by a period of work at 
a centre in the United States or elsewhere abroad, 
before taking up positions for higher teaching or 
research in the United Kingdom. The stipend will 
ordinarily be at the rate of £360 per annum for a 
single Fellow, and of £480 per annum for a married 
Fellow. Travelling expenses and some other allow- 
ances will be paid in addition. The Council also 
invite applications for four Dorothy Temple Cross 
Fellowships in Tuberculosis, which are 
awarded from a special endowment of which the 
Council is the trustee. The object of these Fellow- 
ships, as defined in the Trust deed, is to give special 
study or research to suitably 
qualified British subjects of either sex “intending to 
devote themselves to the advancement by teaching 
or research of curative or preventive treatment of 
tuberculosis in all or any of its forms’’. The stipend 
will ordinarily be at the rate of £350 per annum for 
a single Fellow, and of £480 per annum for a married 
Fellow, with an allowance for travelling and inci- 
dental expenses. Further information 
tained from the Secretary, Medical Research Council, 
38 Old Queen Street, Westminster, S.W.1. 


Research 


opportunities for 


can be ob- 


International Foundry Congress 

ARRANGEMENTS for the 1939 International Foundry 
Congress, to be held in London during June 12-17, 
are now almost complete. The official opening of the 
Congress by the Lord Mayor of London, Sir Frank 
Bowater, will take place on the morning of June 13, 
and afterwards Prof. W. L. Bragg will deliver the 
fourth Edward Williams Lecture entitled “The 
Atomic Pattern of Metals”. Some forty papers wilil 
be presented to the Congress, and a joint meeting 
with the Iron and Steel Institute will be held on 
June 16. In addition to these technical sessions, at 
which all phases of ferrous and non-ferrous foundry 
practice and metallurgy will be discussed, eleven 
companies in London and the home counties have 
consented to open their works to Congress delegates, 
and the director of the National Physical Laboratory 
has offered to show a party round the metallurgical 
section of the Laboratory. The Government will give 
a reception on June 13, and other social functions 
include the annual banquet on June 14 and the 
reception to be given by Mr. W. B. Lake, president 
of the Congress, and Mrs. Lake on June 15. A tour 
of the principal foundry centres of Great Britain has 
been arranged to follow the Congress, and is divided 
two June 18-24 and June 25-30. 


into sections : 


Delegates may participate in either the first or both 
weeks of the tour, during which they will be able to 
inspect twenty-six of Britain’s leading foundries. 
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Further particulars concerning the Congress and the 
tour are obtainable from the organizers, the Instityt. 
of British Foundrymen, St. John Street Chambers, 
Deansgate, Manchester, 3. 


Announcements 


Tue Linnean Gold Medal, awarded annually by 
the Linnean Society of London “to an eminent 
biologist as an expression of the Society's estimate 
of his services to science’’, has been awarded to Prof 
E. D. Merrill, professor of botany in Harvan 
University and supervisor of the Arnold Arboretum, 


Pror. E. J. Satispury will deliver the Symons 
Memorial Lecture of the Royal Meteorologica! Society 
on April 19 at 7.30. The subject of Prof. Salisbury’s 
lecture will be “Ecological Aspects of Meteorology”, 
been 


Pror. WERNER Kwnorue, of Berlin, has 


elected president of the Berlin Réntgen Society, 


THe University of Bologna has awarded the 
Umberto Prize, given every five years for the best 
scientific work on orthopedics, to Dr. Pauwelos, head 
of the Municipal Orthopedic Clinic at Aachen. 


THE annual Congress of the Society for British 
Entomology will be held in the Manchester Museum 
and the University of Manchester during July 15-17, 
under the presidency of Prof. W. A. F. Balfour. 
Browne. 


THE tenth International Congress of Military 
Medicine and Pharmacy will be held at Washington 
on May 7-15. Further information can be obtained 
from the general secretary, Colonel Harold W. Jones, 
7th Street and Independence Avenue, Washington, 
U.S.A. 


Entries for the next award of the Henry Saxon 
Snell prize must be delivered on or before September 
30, 1939, to the Secretary, Royal Sanitary Institute, 
90 Buckingham Palace Road, 8.W.1. The prize was 
founded to improvement in the con- 
struction or adaptation of sanitary appliances, and is 
to be awarded by the Council of the Institute at 
intervals of three years, the funds being provided 
by the legacy left by the late Henry Saxon Snell, 
fellow of the Institute. The prize for 1939 will consist 
of fifty guineas and a silver medal, and is offered for 
an essay describing suggested improvements in the 
construction or adaptation of sanitary appliances. 


encourage 


THe British Museum (Natural History) has 
recently issued (1939) a fourth edition of the pamphlet 
entitled ‘““The House-fly” which forms No. 1 of the 
economic series of brochures. The work has been 
revised by Dr. John Smart, an assistant keeper in 
the Department of Entomology. The chief modifi- 
cations, as compared with the previous edition, 
concern the account of preventive measures and 
remedies. The pamphlet is obtainable from the 
Director, British Museum (Natural History), London, 
S.W.7, price 6d. 

















New P 
IN a 
that t! 
the fis: 
hardm 
ments, 
partly 
region 
It v 
ments 
fission 
proper 
eleme! 
with | 
acid : 
previo 
forma 
was ni 
the r 
neutre 
thoriu 
pure | 
basis 
be as 
which 
bari! 
A * 
was 
bardir 
from 
Theor 
the r 
way 
about 
evape 
rest ( 
was 
uranl 
Th 
activ 
from 
After 
abou 
follov 
decay 
show 
becat 
vanis 
A 
gave 
inter 
expe 
filtra 
than 
carb 
mint 
agres 















143 


and the 
nstitute 
ambers, 


ally by 
minent 
stimate 
© Prof 
arvard 
retum, 


‘Vmons 
ociety 
bury’s 
logy” 


been 


1 the 
» best 
_ head 


Le 


ritish 
seum 
5-17, 


four- 


itary 
zton 
bined 
nes, 


rton, 


‘xon 
aber 
ute, 
was 
on- 
d is 
» at 
ded 
ell, 
Sist 
for 
the 


in 
ifi- 
mn, 
nd 
he 





xo. 3624, APRIL 15, 


NATURE 


Letters to the Editor 


The Editor does not hold himself responsible for opinions expressed by his correspondents. 
He cannot undertake to return, or to correspond with the writers of, rejected manuscripts 
intended for this or any other part of NatuRE. No notice is taken of anonymous communications. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 644. 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


New Products of the Fission of the Thorium Nucleus 


In a preceding communication! it has been shown 
that the “transuranium’ elements are found among 
the fission products of uranium under neutron bom- 
hardment. Consequently they must be lower ele- 
ments, probably partly somewhere near tellurium?, 
nartly (the complementary fission fragments) in the 
region of ruthenium. 

It was then natural to carry out similar experi- 
ments with thorium in order to see whether the 
fission of thorium gave rise to elements with chemical 
properties similar to those of the ‘transuranium’ 
elements, that is, elements which can be precipitated 
with hydrogen sulphide from a strong hydrochloric 
acid solution. No search for such elements had 
previously been carried out with thorium, since the 
formation of elements beyond uranium, from thorium, 
was not to be expected. So far, chemical analysis of 
the radioactive bodies produced in thorium by 
neutron bombardment has revealed (apart from a 
thorium and a protactinium isotope resulting from 
pure neutron capture) only products which, on the 
basis of their chemical properties, had originally to 
be assigned to radium and actinium isotopes* and 
which have more recently been identified with 
barium and lanthanum isotopes‘. 

A ‘thick’ layer of thorium oxide on a glass plate 
was irradiated by neutrons obtained by bom- 
barding a lithium target with deuterons of 800 kv. 
from the high-tension equipment of the Institute of 
Theoretical Physics, Copenhagen. In order to collect 
the recoil nuclei, a water surface was used in the 
way previously described'. After irradiation (of 
about one hour) a fraction (2 c.c.) of the water was 
evaporated without chemical separation ; with the 
rest (9 c.c.) the usual hydrogen sulphide precipitation 
was carried out in exactly the same way as in the 
uranium recoil experiments’. 

The precipitate showed a clearly measurable 
activity, the decay of which was distinctly different 
from the decay of the analogous uranium products. 
After an initial decrease with a half-value period of 
about 40 minutes, an activity remained which was 
followed for almost two days and showed a single 
decay period of 14-15 hours. The evaporated sample 
showed first a much faster decay which then gradually 
became slower; after two days, the activity had 
vanished. 

A second experiment with 2-5 hours’ irradiation 
gave the same result, with correspondingly greater 
intensity, especially of the longer period. In this 
experiment, after the sulphide precipitation, the 
filtrate was neutralized and the barium and lan- 
thanum! were precipitated as carbonates. The 
carbonate precipitate decayed first with about 20 
minutes and then with 4 hours half-value period, in 
agreement with the periods already known’. 


Analysis of the decay of the sulphide precipitate 
showed again the presence of a substance of half- 
period about 40 minutes and of one of 14-5 hours, 
which was followed for nearly three days and found 
to decay to zero. The initial intensities of the two 
periods were about equal, in spite of the short dura- 
tion of bombardment. The possible existence of 
very short or very long additional periods can, of 
course, not be excluded on the basis of this experi- 
ment. The two periods observed are quite different 
from those of the chemically analogous uranium 
products. 

Several check experiments without neutrons showed 
that there was no contamination of the water by 
thorium B or C, which might have resulted from 
radioactive recoil or traces of emanating thoron. As 
a further protective measure, the thorium layer was 
sealed, in the second experiment, by a celluloid 
membrane of 0-3 mm. stopping power. 

From the evidence given above, one can conclude 
that some of the fission products of thorium show a 
chemical behaviour similar to that of the ‘trans- 
uranium’ elements. This is a further indication 
that essentially the same chemical elements are pro- 
duced in the fission of uranium and thorium. 

In conclusion, I wish to express my thanks to Dr. 
T. Bjerge, Dr. J. Koch, and K. J. Brostrom for kind 
help in the irradiations with the high-tension tube. 
I am especially grateful to Prof. N. Bohr for the 
opportunity to carry out these experiments and for 
the facilities kindly put at my disposal at the In- 
stitute of Theoretical Physics, Copenhagen. 

LisE MEITNER. 
Physical Institute, 
Academy of Sciences, 
Stockholm. 
March 26. 


Meitner, L., and Frisch, O. R., NATURE, 143, 471 (1939). 
* Abelson, P., Phys. Rev., 55, 418 (1939). Feather, N., and Bretscher, E., 
NATURE, 143, 516 (1939). 
* Meitner, L., Hahn, O., and Strassmann, F., Phys., Z. 108, 538 (1938). 
* Hahn, O., and Strassmann, F., Naturwiss., 27, 89 (1939). 


Electronic Breakdown in Solid Dielectrics 


In a recent paper! Dr. Fréhlich has advanced a 
theory of the electronic breakdown of ionic crystals 
under electric stress. The theory was applicable to 
diatomic crystals such as the alkali halides, but an 
extension to any polar crystal (made at the instigation 
of the Electrical Research Association) is in course 
of publication by Dr. Fréhlich. 

The E.R.A. has conducted a number of experiments 
in order to determine whether electric breakdown in 
a uniform field, brought about in a manner such that 
the breakdown is independent of external conditions, 
is of the electronic type envisaged by Dr. Fréhlich. 
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A measure of agreement between theory and experi- 
ment has been obtained in respect of the following 
points. 

(1) The absolute value of the electric strength of 
polar crystals may be calculated from the optical 
properties, the dielectric constant and the molecular 
volume. The theoretical value for potassium bromide 
at room temperatures is in good agreement with the 
experimental value (see accompanying graph). For 
mica, certain of the required constants are not known 
and the theoretical value is therefore uncertain; on 
taking probable values, however, the value of the 
electric strength obtained is 6-6 10* v./em., with 
a possible upper limit of 15 10% v./em. The experi- 
mental values for both sustained and impulse stresses 
lie within these limits. 

(2) The theory predicts that the electric strength 
of thin sheets of insulating material should increase 
with decrease of thickness when the thickness is com- 
parable with the mean free path of an electron, that 
is, 10-° to 10-* cm. The electric strength of mica 
has been found to increase from about 11 10% v./cm., 


at thicknesses from 10-* to 10-* em., to 16 10* v./em. 
at a thickness of the order of 10-5 em. 
(3) The variation of electric strength E with 


temperature T' (in ° K.) is predicted by the theory 
for the simple case when there is only one residual 
ray frequency v as: 

i 9 ) 1/2 


Ea«;l eit —j 


where A is Planck’s constant and k is Boltzmann’s 
constant. 
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This form, applicable to diatomic crysta|s, may 
also be used as a first approximation for ot}\or polar 


crystals with several residual ray frequencies, thy 
more accurate formule for which are in course of 
publication. The electric strength should 1erefore 
increase with increase of temperature up to « critical 


value above which other phenomena intervene, Fop 
mica, satisfactory agreement is obtained up to about 
400° K. with theoretical curves based on thx \ssump. 
tion that the observed value is correct room 
temperature and that the effective residual ray way. 
length is between 10u and 204. The experimental 


variation for potassium bromide is in t same 
direction as, but of greater magnitude than, that 
predicted by theory. The discrepancies lower 
temperatures, though considerable, are, | )wever, 


small in comparison with the divergences which are 
found with those materials to which the oxisting 
theory does not seem to apply, and where indeed a 
completely opposite variation with temperature fre. 
quently occurs. An example of this also is shown 
in the graph, by the inclusion of the electric strength 
of a synthetic resin varnish, determined by A. Morris 
Thomas and M. V. Griffith in this laboratory. 

It is hoped that a complete account of these and 
other similar investigations will be published in due 
course. 

A. E. W. Austen. 
W. Hackett. 
E.R.A. Laboratory, 
Perivale, Middlesex. 
Feb. 14. 


' Proe. Roy. Soe., A, 160, 230 (1937). 


Supersonic Dispersion and Infra-Red Radiation 


A propos of the Herzfeld and Rice’ theory of 
acoustic dispersion in gases, by which a lag in the 
transfer of translational energy into vibrational 
energy in high-frequency collisions of molecules is 
supposed to take place, Dwyer* has recently described 
experiments in which the after-effect of collisions 
produced when a discharge passes through a gas is 
evidenced by the persistence of absorption lines in 
the visible spectrum for a short time after the dis- 
charge has ceased. While these experiments give 
credence to the ‘relaxation theory’ in its original 
form, they have no necessary connexion with super- 
sonic dispersion, since Dwyer made no supersonic 
experiments on the gas in question (iodine). 

During the past year, I have been attacking the 
same problem from a different angle. Attempts have 
been made to find a direct effect on the well-known 
supersonic dispersion of carbon dioxide by subjecting 
it to optical radiation of its own natural (vibrational) 
frequencies. A Pierce acoustic interferometer was 
constructed of the usual type, save that the centre 
portion, including the region between the quartz 
oscillator and the reflector, was provided with quartz 
windows. The apparatus was evacuated and filled 
with carbon dioxide. Frequencies between 90 and 
100 ke./sec. for the supersonic source were used, 
corresponding roughly to the peak of the dispersion 
region for the gas in question. The infra-red radiation 
came from a hot tube of the original Rubens and 
Aschkinass* type containing carbon dioxide, and was 
focused by mirrors ort to one of the quartz windows. 

Two experiments were tried. In the first, the beam 
emerging from the opposite window was passed 
through a Hilger infra-red spectrometer and the 
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intensity of the 4y, 84 and 15y lines of carbon 
dioxide compared when the quartz was quiet and 
when it was set in oscillation, to see if the supersonic 
y caused any change in the absorption of these 
radiations No positive effect was found, though 
this was not surprising in view of the limited amount 
of supersonic energy which one can get into a gas at 
such frequencies, and the already small residual 


energ. 


infra-red energy after the gas had exercised its 
selective absorption. 
In the second experiment, the gas was again 


irradiated at the three infra-red wave-lengths quoted 
and measurements made of the wave-length and 
dissipation of the supersonic energy in the gas. No 
change in wave-length, other than that which could 
be attributed to the rise of temperature, was found ; 
but the supersonic attenuation was definitely greater 
when the gas was irradiated than when it was not, 
as though the molecules, excited in their natural 
vibrational states, were able to absorb more supor- 
sonic energy. 

It is, however, difficult to generalize from this 
result in respect to the relaxation theory, since 
Penman‘ and others have shown that a mere increase 
in thermal agitation of the molecules, induced by 
rise of temperature and irrespective of any particular 
natural mode of vibration, produced a change in the 
supersonic dispersion. 

E. G. RIcHARDSON. 
King’s College, 
Neweastle-upon-Tyne, 2. 
March 3. 
Phys. Rev., 31, 691 (1928). 
J. Chem. Phys., 7, 40 (1939) 
Ann. Phys., 64, 584 (1898) 
‘ Proc. Phys. So-., 47, 543 (1935) 


Mechanism of Excitation of the Forbidden Lines 
of Oxygen and Nitrogen in the Spectra of the 
Aurora and the Night Sky 


RecENT publications concerning the identification 
of the *‘S—#P forbidden transition of NI in the 
spectra of the aurora and the night sky require a 
revision of previously published results. Actually, 
R. Bernard! has shown that the wave-length of the 
auroral radiation considered is undoubtedly 3466-5 
1 A., instead of 3470 A. On the other hand, laboratory? 
and theoretical’ determinations give respectively 
} 3466-3 and 3466-5 A. Owing to this fair agreement 
in wave-length, the attribution of the auroral radia- 
tion to the forbidden transition of NI may be 
accepted fairly safely, whereas this identification is 
not yet acceptable in the night sky spectrum (owing 
to unduly high Ad). 

In this communication we want to suggest a new 
excitation mechanism for the forbidden line of N I 
and for the increasing intensity of the red O I-line 
with height and auroral type ; this mechanism does 
not require polyatomic compounds. 

It has been shown‘ that the auroral spectrum 
exhibits the system of Vegard-Kaplan bands. Ac- 
cording to L. Vegard’, it is not yet proved that the 
intensity of these bands is increasing with height ; 
but this may be safely assumed as the initial state is 
a metastable level. On the other hand, L. Vegard‘ 
has observed, on many occasions, that the intensity 
ratio of the red and green lines increases in the 
spectra of diffuse auroras; this must be connected 
with Bernard’s observation® of a different behaviour 
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of the Vegard-Kaplan bands in the auroras of the 
diffuse and of the other types. Finally, there must 
be noticed a close connexion’ between the Vegard- 
Kaplan bands and the newly identified N I transition, 
this meaning that the concentration of the *P 
metastable nitrogen atoms is connected with the 
forbidden emission A *X—'2. 

The Vegard-Kaplan bands which have been 
identified with the strongest evidence’ correspond to 
the final levels v”’= 9 to 15. If we determine the 
excitation energies corresponding to the vibrational 
states v” = 7 and 15 of the normal level of N,, we get 
the following figures: Ey-— 7 = 16884-5cem.-!= 2-08 ev. 
Ey ~15 = 31103-4cem.-'= 4-08 ev. These values exceed 
the 4D excitation potential of OI but are inferior 
to 4S. 

It is therefore justifiable to assume that by collision 
of a normal OI atom with a N, molecule which has 
emitted the Vegard-Kaplan bands, the oxygen atom 
is actually only able to be excited to the 'D state 
and not to 4S. As we know that N, and OI are the 
major constituents of the upper atmosphere (above 
100 km.), it seems doubtless that collisions must 
happen between these two constituents. Still this 
mechanism requires the absence of a spontaneous 
emission of the vibrational bands of N,. This is 
actually the case owing to the fact that N, has no 
electric dipole. Thus N, molecules may spend a long 
time on the excited vibrational levels of the lowest 
electronic state, and consequently the number of 
excited 'D oxygen atoms will be a function of the 
emission of the Vegard-Kaplan bands. 

If N I atoms are present in the high atmosphere, 
the same mechanism explains the observation of the 
‘S—*P forbidden transition associated with the 
emission of the Vegard-Kaplan bands in the spectra 
of diffuse auroras. As the excitation energy of the 
?P level of N I amounts to 3-56 ev., a certain number 
of N, molecules, after emission of the Vegard-Kaplan 
bands, will collide with the normal ‘S nitrogen atoms 
and bring them to the ?P state. 

A more detailed paper concerning the identification 
and excitation processes of the forbidden transitions 
in the spectra of the earth’s atmosphere will appear 
in the Mémoires de l'Institut Royal Météorologique de 
Belgique. 

MARCEL NICOLET. 

Lichtklimatisches Observatorium, 

Arosa. 
Feb. 25. 
Bull. Soc. francaise de Phys., 7, 157 8. (1938). 
* Kaplan, J., Phys. Rev., 54, 541 (1938). 
* Nicolet, M., Die Naturwiss., 26, 839 (1938). 
* Vegard, L., Ergebnis. der exak. Naturwiss., 17, 229 (1938). 
Vegard and Ténsberg, Geof. Publik., 11, No. 16, 33 (1937). 
* Bernard, R., NATURE, 141, 1140 (1938). 
’ Kaplan, J., Phys. Rev., 54, 148 (1938). 


Resistance-Capacity Tuning 

VALVE oscillators and selective amplifiers, in which 
tuning is carried out by a combination of condensers 
and resistances, have been developed in recent years 
and provide means of obtaining sinusoidal oscillations 
of low as well as high frequency. 

In an oscillator which I am developing, the lower 
frequency limit has been brought down one hundred- 
fold and more by making use of the Miller effect. 
The principle involved is as follows. If a condenser C 
be connected between the grid and cathode of a valve 
and a potential difference V exists between these 
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points, then a current J enters the condenser. 


being still V. 


potential difference across C will be (m + 1)V. 
Accordingly, the current entering C will be increased 
(m + 1) times. This new current is the same as that 
which would be taken by a condenser of capacity 
(m + 1)C between grid and cathode. As the gain 


may be of the order of hundreds, the equivalent of 


many microfarads may easily be obtained. 

Using this effect, I have built an oscillator with a 
periodic time of several minutes, although the largest 
condensers and resistances employed are 0-2 micro- 
farad and 2 megohms respectively. With periodic 
times of a few seconds available, one may demon- 
strate the production of rotating magnetic fields, for 
the synchronous speed is low enough to be followed 
by a compass needle. 

In a similar manner, the ‘equivalent’ resistance 
of a grid leak may be increased many times. An 
additional phase-reversing valve stage is necessary 
here. This possibility has not been developed, as 
other and simpler means for producing the same 
effect exist. 

N. H. Roserts. 
Department of Electrical Engineering, 
University of Cape Town, 
Rondebosch. 
Feb. 25. 
Polymerization of Liquids by Irradiation with 
Neutrons and Other Rays 

In continuation of previous work on the effects of 
radiations on liquids', we have for some time been 
investigating the action of neutrons, alpha-, beta- 
and gamma-rays in inducing polymerization of a 
number of hydrocarbon compounds. Of the different 
methods used for observing the rate of polymeriza- 
tion—changes in colour, refractive index, viscosity, 
streaming polarization, etc.—-we have found it con- 
venient to follow the changes in density consequent 
on irradiation by means of a volume dilatometer. 
The sources of radiation were sometimes placed inside 
the bulb of the dilatometer, and sometimes sur- 
rounded it. 
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Strength of source: y = 78 mgm. Ra (SQ,] in Pt 
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Ra [SO,] + Be in monel metal tubes, 2 mm. filter. 
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Let 
the condenser be now connected between the grid 
and the anode of the valve, the grid-cathode potential 
The potential of the anode will be 
— mV if the gain of the valve is m (assuming the 
anode and grid potentials to be in antiphase), and the 
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In the case of neutron irradiation, the liquid unde, 
test was placed in a small double-walle i vegge) 
similar to a Dewar vessel, to which a capillary step, 
had been sealed. The gamma-ray or neutron sources 
were placed in the central cavity and whole 
apparatus immersed in a large bath of water, 4 
typical series of observations during the gua nma-ray 
and neutron irradiation of methyl methacrylate ; 
shown in the accompanying graph. Similar 
were obtained with beta-rays. 

The liquids investigated so far include, in addition 
to methyl methacrylate, styrene, vinyl acetate 
and a ketone. The expulsion of dissolved substance: 
which had been deliberately added, for example, 
ceresin, indole, etc., was often strikingly shown during 
the polymerization. 


Is 
results 


F. L. 
, i 2 


Hopwoop. 
PHILLIPs, 
Medical College, 
St. Bartholomew’s Hospital, 
London, E.C.1. 
March 31. 


' Hopwood and Phillips, NATURE, 136, 1028 (1935 ). 


, Hopwood and 
Phillips, Proce. Phys. Soc., 50, 438 (1938). 


New Acetylated Derivatives of Amino Sugars 


A RECENT communication from this laboratory 
reported the preparation of 3-amino a-methylaltroside 
hydrochloride and 2-amino «-methylaltroside'. De. 
velopment in this field of work has been rapid, and 
it therefore seems desirable to publish additional 
information which has been obtained since our last 
letter on the subject. 

The material obtained by the action of ammonia on 
2:3-anhydro 4: 6-benzylidene a-methylalloside has 
been acetylated and separated into two fractions, 
which prove to be 2-acetamido 3-acetyl 4 : 6-benzy! 
idene a-methylaltroside (1) in sixty per cent yield, 
and 2-acetyl 3-acetamido 4 : 6-benzylidene 2-methyl- 
glucoside (2) in | per cent yield. The production of 
(1) and (2) in this reaction, previously shown by Peat 
and Wiggins’, has thus been confirmed, but the yield 
of (2) obtained by us shows a wide discrepancy from 
that claimed by the authors mentioned above. 

In analogous fashion, we have found that the 
material obtained by the action of ammonia on 
2:3-anhydro 4: 6-benzylidene a«-methylmannoside, 
followed by acetylation, may be separated into two 
isomeric substances which prove to be 2-acetyl 
3-acetamido 4: 6-benzylidene a-methylaltroside (3) in 
60 per cent yield and 2-acetamido 3-acetyl 4: 6- 
benzylidene «-methylglucoside (4) in about 1 per cent 
yield. Substance (4) is therefore a derivative of 
glucosamine. 

Galactose has been converted into a 2 : 3-anhydro 
4 : 6-benzylidene a-methylhexoside, which has either 
the gulose or talose configuration*. When this sub- 
stance is submitted to the action of ammonia followed 
by acetylation, the product may be separated into 
two isomeric 4 : 6-benzylidene amino «-methylhexos- 
ide diacetates, (5) and (6), which have not yet been 
identified. 

Robertson and Dunlop‘ obtained two isomeric 
a-methylhexoside chlorhydrins by the action of very 
dilute hydrochloric acid on 2:3-anhydro 4: 6- 
benzylidene «-methylalloside. These substances give 
amino a-methylhexosides on treatment with ammonia, 
and when the product so obtained is acetylated, the 
resulting material may in both cases be separated 
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into two isomeric substances by means of crystalliza- 
tion. The «-methylhexoside chlorhydrin, m.p. 160°, 
yields tria ‘etyl 3-acetamido a- -methylglucoside (7)? 
in 60 per cent yield, and a trace of an isomer (8), 
which has not yet been identified. The other chlor- 
hydrin, -p. 138°, after similar treatment, yields (7) 
in 50 per cent yield and an isomer (9), which has not 
yet been identified, in 20 per cent yield. 

Asyrupy mixture of «-methylhexoside chlorhydrins 
has been obtained from 2 : 3-anhydro 4 : 6-benzy ‘lidene 
,methylmannoside by the method mentioned above, 
but we have not yet been able to separate the con- 
stituents. On treatment of this mixture with ammonia 
and subsequent acetylation, however, a crystalline 
product is obtained, from which we have separated (7) 
n 15 per cent yield and an isomer (10) in 65 per 
ent vield, which differs from (8) and (9). 

Finally, the benzylidene group has been removed 
from 2-acetyl 3-acetamido 4 : 6-benzylidene «-methyl- 
altroside (3), and the product acetylated to give 
2:4: 6-triacetyl 3-acetamido a-methylaltroside, which 
proves to be identical with (10). 

Constants for the derivatives 
sppended. 


described are 


(1) m.p. 181-182°; [a)}/ 51-3° in chloroform (c¢ 2-13). 


(2) m.p. 266°; [a]},’ + 45-6° in chloroform (c 0-56). 
(3) mp. 201°; [a]}? + 14-6° in chloroform (c 2-33). 
(4) m.p. 235°; [a]}* + 45-5° in chloroform (¢ = 0-85). 
(5) m.p. 188°; [a]}? + 43-4° in chloroform (¢ = 1-25). 
(6) m.p. 260°; [a}}? + 70-3° in chloroform (¢ = 0-87). 


7) m.p. 179°; [e}}* + 105-9° in chloroform (c 2-12). 
(8) m.p. 130°; [a]}~ + 95-7° in chloroform (¢ = 0-74). 
(9) 5 group ; [a]}> + 50-4° in chloroform (c¢ = 2-73). 
(10) m.p. 177°; [a}}? + 34-7° in chloroform (c 2 


Full details of the above transformations and 
evidence of identification will be published shortly. 
. J. ROBERTSON. 
W. H. MyYeErs. 
Chemical Research Laboratory, 
The University, 

St. Andrews. 

March I. 
Robertson, Myers and Tetlow, NATURE, 142, 1076 (1938) 
Peat and Wiggins, J. Chem. Soc., 1810 (1938). 
Robertson and Tetlow, unpublished result. 
‘Robertson and Dunlop, J. Chem. Soc., 472 (1938). 


Use of di-Menthol for the Preparation of Biosynthetic 
Glucuronic Acid 

GLucuRONIC acid, within recent years, has been 
shown to be a compound of considerable biological 
importance. Besides playing an important part in 
the detoxication mechanisms of the body, this ca1bo- 
hydrate derivative is also an essential component of 
certain immuno-polysaccharides'. It is found in 
many mucoproteins* and may be a component of the 
blood anti-coagulant, heparin’ ; furthermore, certain 
sex hormones of human pregnancy urine are found 
combined with glucuronic acid‘. Investigations on 
the chemical nature and biological function of these 
substances, which will also involve synthetic experi- 
ments, will be greatly facilitated if glucuronic acid is 
obtainable in relatively large amounts. A convenient 
chemical synthesis of glucuronic acid, such as exists 
for galacturonic acid’, is not available. The main 
source of it has been biological, advantage being taken 
of its function in the mammal as a detoxicating agent. 

A good method for obtaining biosynthetic glucur- 
onic acid, worked out by Quick*, depends upon the 
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formation and excretion of bornylglucuronic acid 
following the ingestion of borneol by dogs (under the 
best conditions the administration of 1 gm. borneol 
gives 1 gm. zine bornylglucuronate). In many 
laboratories, however, it may be inconvenient to 
keep dogs for long periods, and the collection of 
urine from dogs fed with borneol requires a large 
metal-lined cage. Rabbits, however, are much more 
convenient to use, and an ordinary wire cage set in 
a suitable funnel can be utilized for collecting the 
urine. 

In a recent paper’, I showed that good yields of 
conjugated glucuronic acid are obtainable from 
rabbits fed with dl-menthol, dl-isomenthol and 
d-isomenthol. This investigation has now been 
extended, and it has been found that dl-menthol is 
the most suitable substance to use when relatively 
large amounts of glucuronic acid are required. 
dl-Menthol conjugates with glucuronic acid to the 
extent of 60 per cent in the rabbit, and a higher 
yield of conjugated glucuronic acid is obtained than 
in Quick’s method using dogs and borneol. dl- 
Menthol (synthetic) can be purchased in large 
amounts and has no effect on rabbits at the dose 
level (3 gm.) used. It has a low melting point (34° C.) 
and can therefore be administered by stomach tube 
as a partial emulsion in a small amount of warm 
water. Maximal conjugation with glucuronic acid 
occurs on using a dose of 3 gm. per rabbit (weighing 
2-2-5 kgm.) and excretion of the conjugated pro- 
j toy is complete in about 30 hours. 

The isolation of menthylglucuronic acid (as the 
ammonium salt) is a short and easily effected pro- 
cedure’. Ammonium menthylglucuronate is obtained 
in consistent yields of 1-4 gm. per gm. of dl-menthol 
fed. Thus, on feeding 3 gm. of dl-menthol to each of 
six rabbits, 25 gm. of the ammonium salt was isolated. 
On suitable treatment with acid, this salt gives 
glucuronic acid in good yizlds. The ammonium 
menthylglucuronate ({«]p= ca.—30° in water), con- 
taining about 60 per cent d- and 40 per cent J-men- 
thylglucuronic acid, can be resolved by fractional 
crystallization from water, and the hitherto unde- 
scribed d-menthyl-8-d-glucuronide, C,,H,,0;, 14 H,O 
(m.p. 110-112° C., [«]p = ca. + 5° in alcohol) can be 
obtained. Jl-Menthyl-8-d-glucuronide has been pre- 
viously described on several occasions. 

R. Tecwyn WILLIAMS. 

Physiology Department, 

Medical School, 
Hospitals Centre, 
Birmingham, 15. 
March 8. 
' Ann. Review Biochem., 6, 103 (1937). 
* See Levene, “Hexosamines and Mucoproteins 
* Ann. Reports Chem. Soc., 34, 294 (1937). 
* Ann. Review Biochem., 7, 273, 279 (1937). 
* Sell and Link, J. Amer. Chem. Soc., 60, 1813 (1938). 
* Quick, J. Biol. Chem., 74, 331 (1927). 
’ Williams, Biochem. J., 82, 1849 (1938). 


(London, 1925). 


Diaphorase I and II 


WE have used the name ‘diaphorase’ to designate 
the enzyme which catalyses the transport of hydrogen 
from dihydrocodehydrogenase I (CoH, I) to acceptors 
like methylene blue or cytochrome, but not to 
molecular oxygen!s**, This enzyme, which had been 
detected independently by Dewan and Green‘ 
(“coenzyme factor’’), occurs in all animal tissues so 
far examined as well as in yeast’ and in higher 
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plants’. Diaphorase from heart muscle, purified to 
some extent by precipitating a phosphate extract 
from washed tissues with low concentrations of 
acetone and ammonium sulphate*, was shown to 
attack CoH, I specifically, that is, it was inactive 
against dihydrocodehydrogenase II (CoH, II). 

Recently we studied the action of crude, dialysed 
extracts from various acetone-dried tissues upon 
CoH, I and CoH, II, and found (a) that the rate at 
which these substances were oxidized was extremely 
low in all cases, which means that an auto-oxidizable 
enzyme of the type of the ‘old’ flavin enzyme probably 
does not occur in animal tissues, (b) that after addi- 
tion of methylene blue a more or less rapid dehydro- 
genation of both hydrogenated coenzymes occurred. 
Therefore besides the previously known CoH, I- 
specific diaphorase, a similarly acting enzyme trans- 
porting hydrogen from CoH, II to methylene blue 
is present in animal tissues. We propose to call the 
CoH, I-specific diaphorase now ‘“‘diaphorase I’, and 
the CoH, II-dehydrogenating enzyme ‘‘diaphorase 
_: |e? 

The dialysed and centrifuged water extracts from 
acetone-dried tissues were used. CoH, I and CoH, II 
were prepared by reduction of Co I and Co II with 
sodium hyposulphite and their dehydrogenation was 
followed directly by spectrophotometric observation 
of the disappearance of the typical absorption band 
at 334 mu. A typical experiment contained 1-0 ml. 


m/2 phosphate buffer pH 7-2 plus 0-1 mgm. CoH, 


(I or II) plus 0-1 ml. m/1000 methylene blue 
plus 0-1 ml. enzyme ; total volume 4-0 ml.; at the 
beginning of the experiment was =< pa 0-42 
or ¢ (ols U_ 9.38. 


334 mu 

The activities of diaphorase I and IT are expressed 
by the decrease of the extinction (— Ac) at 4 = 334 mu 
calculated for 0-1 ml. enzyme during the first 10 
minutes. 


Activity 


7 ( e for 0-1ml. enzyme and 10 min.) 
Tissue A, : As 





Diaphorase I (A,) | Diaphorase II (4,) 


Heart 


0-33 0-055 6 
Liver 1-40 0-80 1-75 
Ovary 0-14 0-10 1-4 
Adrenal gland 1°45 1-50 0-97 


As can be seen from the last column of the accom- 
panying table, the ratio of the activities of diaphoruse 
I and II (A,/A,) is different in various extracts, 
which is in accord with the view that the enzymes 
are not identical. Whether diaphorase II is specific 
for CoH, II or active against CoH, I as well, cannot 
be decided from these experiments, but it is clear 
that this enzyme is different from the CoH, I-specific 
diaphorase I. Dewan and Green’s statement‘ that 
“coenzyme factor”’ from heart muscle attacks CoH, II 
as well as CoH, I can now be explained by the existence 
of the two different enzymes. 

Recently it was found in this Institute’ that 
heart muscle contains a flavoprotein which has the 
same function as diaphorase I, and Corran, Straub 
and Green’® suggest the identity of Straub’s heart 
flavoprotein with diaphorase. Our experiments show 
that the diaphorase I and II activity of our tissue 
extracts is greatly reduced by precipitation with 
HCl-ammonium-sulphate and partly regenerated by 
addition of flavin-adenine-dinucleotide, in analogy 
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with what has been found by Warburg and (Christian 
for the known flavoproteins; thus diaphorase it 
probably is a flavoprotein. 


E. ADLER. 
H. v. Ever, 
G. GUNTHer. 


Biochemical Institute, 
University, 
Stockholm. 

Mar. 7. 
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628 (1938). 

* Green and Dewan, Biochem. J., 32, 1200 (1938). 
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Resonance in the External Auditory Meatus 


Dr. Lirrier’s method of investigating resonance 
in the external auditory meatus' by replacing the 
air in the meatus by hydrogen is very interesting 
The manner in which his results are to be interpreted, 
however, is not clear. 

The resonant frequency will depend, amongst 
other things, on the length of the meatus and upon 
the impedances at its terminations. The frequency 
which he quotes for the resonance in normal! human 
beings—2,000-3,000 cycles per second—refers appar. 
ently to the condition in which the ear is open to 
the air. It is somewhat surprising, therefore, that 
Dr. Littler should obtain a frequency of the same 
order in experiments in which the meatus was closed 
by a telephone receiver. In this condition, however, 
it is to be expected that the resonance will be con- 
siderably influenced by the volume of air enclosed 
between the ear cap and the entrance to the meatus 
and will be a function, therefore, of the particular 
receiver employed. It would be interesting to have 
also the results of similar experiments carried out 
with this volume reduced to a minimum, say, by 
employing a receiver of the type designed to fit into 
the entrance of the meatus. 

I have recently made some measurements, by the 
probe tube method, on the resonance of the meatus 
when open to the air. The flexible probe tube en- 
ployed had an external diameter of about 2 mm 
and led to a microphone placed behind the observer's 
head. The ratio of the sound pressure near the ear 
drum to that in an approximately plane progressiv 
wave coming from directly in front of the observer 
was measured. The pressure change observed is due 
partly to resonance in the meatus and partly to 
diffraction by the head. In the eight ears examined 
the frequency of maximum pressure increase at the 
ear drum varied from about 2,500 cycles per second 
to 4,000 cycles per second, and the maximum increase 
from about 9 to 15 decibels. The mean values for the 
eight ears are given in the accompanying table. 


Frequency Ratio of pressure near ear drum 


(cycles per to that in unobstructed 
second) progressive wave (decibels) 

500 — 2 

1000 — 2 

2000 Q 

3000 12 | 

4000 12 

5000 6 
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In devising appropriate objective methods of 
measuring the gain of hearing aids, resonance of the 
meatus under these conditions thus requires con- 
.ideration, since they are the conditions of normal 
hearing with which aided hearing has to be compared. 

N. FLEMING. 
Physics Department, 
ational Physical Laboratory, 
~ Teddington, Middlesex. 
Feb. 28. 


NaTURE. 143, 118 (1939). 


Post-Partum CEstrus in a Bat 


Att the inseetivorous Chiroptera in which details 

f the breeding cycle are known ere moncestrous, 
producing a single offspring, or sometimes twins, 
once a vear. 

In Nycteris luteola Thos. there is a post-partum 

strus, so that at least two pregnancies occur in 
quick succession. Out of thirteen adult female 
specimens collected at Mto-wa-mbo, Tanganyika 
lerritory. in December 1935, nine were in full 
lactation, and at the same time pregnant with 
fetuses up to 12 mm. in length. Two others were 
lactating and in eestrus ; and two young adults were 
not lactating but pregnant for the first time. 

The ovaries of these bats contained no corpora 
lutea, which must disappear early in pregnancy. 
They contained many healthy ripening follicles, and 
presented an appearance widely different from the 
heavily atretic ovaries usually found in pregnant 
monestrous bats. They gave every indication of 
being prepared for a further cestrous cycle during the 
forthcoming lactation period. 

The genital tracts of all the adult males, collected 
at the same time and place, were in full functional 
activity. These facts point to the possibility of this 
species being polycestrous. 

Detailed observations on the anatomy and physio- 
logical state of the genital tract in Nycteris luteola 
and other species of African bats will be published 
elsewhere in due course. 

L. HARRISON MATTHEWS. 

Department of Zoology, 

University, 
Bristol. 
March 9. 


Colchicine-induced Polyploidy in Nature 

Ix a recent communication', Prof. D. Kostoff 
describes experiments in which he has produced a 
polyploid condition in seedlings grown in close 
association with disintegrating pieces of the corms 
of Colchicum autumnale. He further suggests that 
the sites of colonies of this species might prove 
fruitful sources of polyploids. 

On examining several such sites, I have failed to 
find anything of an abnormal nature, in respect of 
external morphological characters, either in gram- 
ineous or othe: species. Cne colony was known to be 
at least twenty years old, and was associated with a 
mixed flora. 

It is well known that the influence of colchicine 
is to delay germination and to cause stunting of 
growth with a delayed establishment of a root system. 
In the case of mustard, every seedling was affected 
after soaking the seed for four days in a 1: 2,000 
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aqueous solution of amorphous colchicine. Control 
plants reached a height of 50 mm. after 20 days 
growth, whilst the treated seedlings averaged only 
15 mm. in height. 

In the case of rye-grass (Lolium perenne), colchicine 
appears to affect a smaller proportion of seedlings. 
The difference in the rate of growth and resulting 
height of unaffected and control seedlings, as com- 
pared with affected ones, is even more pronounced. 
The average height of the former individuals was 
65 mm. after 28 days growth, while that of affected 
plants was 7 mm. with a complete absence of root 
growth. 

It is obvious that in a state of Nature, the polyploid 
individuals would be suppressed in competition with 
normal seedlings or established vegetation. This 
would be quite sufficient to explain their absence in 
the field. 

G. H. BATEs. 

The Farm Institute, 

Penkridge, 
Stafford. 
March 4. 
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Open-Air Sites of the Upper Palzolithic Period in 
Kent and North Lincolnshire 


FRoM time to time I have recorded in the columns 
of NaTurRE the discovery of artefacts and pottery 
fragments in lateral valleys of the Lower Thames. 
The geological conditions under which these finds 
were made caused me to attribute to them an Upper 
Paleolithic date ; a precedent for which is to be 
found in the discoveries and claims made by Mr. J. 
Reid Moir, as a result of investigations conducted 
by him at Ipswich during the past twenty years. 

The prolonged and extensive excavations I have 
since been enabled to make in the Lower Thames 
Valley and elsewhere compel me unreservedly to 
withdraw all claims I have made for the alleged 
discovery of pottery of Upper Paleolithic age, and 
to regard the pottery in question as belongmg to 
Neolithic - Bronze Age times. 

The comprehensive series of deposits, twenty-five 
feet thick, exposed in the Ebbsfleet Channel, near 
Northfleet, has established the fact that during 
Middle and Late Pleistocene times south-east England 
was peopled by Levalloisian races and that the 
characteristic Upper Paleolithic cultures of the Con- 
tinental caves are unrepresented. 

Some years ago I directed attention to the apparent 
close relationship of the Ebbsfleet Channel beds to 
the estuarine deposits underlying the Brown or 
Hessle Boulder Clay at Kirmington and Barton-on- 
Humber, in north Lincolnshire!'. 

Preliminary investigations at these two sites have 
resulted in the discovery of two distinctive types of 
artefacts, namely, Clactonian and Creswellian*. The 
former are similar to the Clactonian examples found 
in the Levalloisian horizons of the Ebbsfleet Channel : 
whilst the latter are the counterpart of the Continental 
cave types mentioned above, and so conform to the 
Upper Paleolithic series of implements found by Mr. 
A. L. Armstrong in the Derbyshire caves. 

Thus it would appear that at Kirmington and at 
Barton-on-Humber there is evidence of the over- 
lapping of these two fundamentally different imple- 
ment-making techniques. 
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It is to be hoped that further evidence on this 
point may be obtained from these sites during the 
present year. 
J. P. T. BURCHELL. 
30 Southwick Street, 
Hyde Park, 
London, W.2. 
March 3. 

Geol. Mag., 72, 327 (1935). 


* NATURE, 130, 279 (1932); Antig. J., 15, No. 2, 130 (1935). 


Storage of Radium in War Time 


RapDIvuM is not only a valuable but also a very 
dangerous substance. If, during an air raid, any 
quantity of radium was dispersed by violence, the 
buildings in which it was dispersed, as well as a con- 
siderable area surrounding the buildings, would be 
for many years to come a menace to any people who 
inhabited them. One-hundredth of a milligram 
would probably be fatal if inhaled. 
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It is therefore necessary that steps should be taken 
to provide for the safe custody of radium in wa, 
time, and a conference has been held between 
representatives of the British X-ray and Radium 
Protection Committee, King Edward’s Hospital Fung 
for London, the Ministry of Health and the National 
Radium Commission, to consider this matt«r. 

The National Radium Commission is corpiling g 
register of owners and holders of radium, with , 
view to satisfactory arrangements being mace. The 
Commission earnestly requests all persons who hays 
radium in their custody or possession (inclu ling the 
responsible official of institutions holding radium) to 
notify the Commission, stating the amount of radium 
held. 

GEORGE F. Stessrne. 
(Secretary 


National Radium Commission, 
18 Park Crescent, 
London, W.1. 


Points from Foregoing Letters 


L. Merrner has collected recoil nuclei resulting 
from the fission of thorium and has found that 
some of the fission products are chemically analogous 
to those fission products of uranium which have 
formerly been assigned to elements beyond uranium. 
The decay of the new fission products has been 
analysed into two exponentials with 40 minutes and 
14-5 hours half-value period. 


In accordance with Fréhlich’s theory of electronic 
breakdown, A. E. W. Austen and W. Hackett find 
that the electric strength of polar crystals such as 
potassium bromide may be calculated from the optical 
properties, the dielectric constant and the molecular 
volume. Similarly, the electric strength of thin sheets 
of insulating material (mica) is found to increase with 
decreasing thickness (from 10-* to 10-* cm.) and also 
with increasing temperature up to a critical value 
around 400° K. 


E. G. Richardson shows that the absorption of 
supersonics in carbon dioxide is increased by subject- 
ing the gas to infra-red radiation of wave-lengths corre- 
sponding to the natural (vibrational) frequencies of 
the carbon dioxide molecule. 


A new mechanism for the excitation of the for- 
bidden nitrogen line N I and for increasing the 
intensity of the oxygen line O I with height and 
according to the type of the aurora, is suggested_by 
M. Nicolet, who states that, after the emission of the 
Vegard-Kaplan bands, the nitrogen molecules can 
excite the atom O I and bring it to the metastable 
state *D, and the atom N I to the state #P. 

The Miller effect has been employed by N. H. 
Roberts to increase the periodic time of oscillations 
obtainable from valve oscillators using capacity- 
resistance tuning. 


F. L. Hopwood and J. T. Phillips record the 


polymerization of a number of unsaturated liquid 
hydrocarbons by neutrons and ionizing radiations. 
They submit a graph illustrating the difference in 
the rate of polymerization of methyl methacrylate 
when irradiated by two similar sources of gamma 
rays, of which only one has a marked neutron 
emission. 





A number of new acetylated derivatives of amino 
hexoses, in which the amino group is attached in the 
2 or 3 position in the carbon chain, have been isolated 
by G. J. Robertson and W. H. Myers. One of them 
proves to be a derivative of glucosamine. 


R. T. Williams states that when dl-menthol is 
administered to rabbits, 60 per cent of it is excreted 
in the urine combined with glucuronic acid. Menthyl- 
glucuronic acid is easy to isolate from the urine in 
excellent yields as the ammonium salt. This salt 
contains unequal amounts of d- and /l-menthol, the 
d-form predominating. 

Animal tissues contain besides the previously 
known diaphorase I, which transports hydrogen 
from dihydrocodehydrogenase I to acceptors like 
methylene blue or cytochrome, another enzyme, 
which catalyses the analogous reaction for dihydro- 
codehydrogenase II, according to E. Adler, H. v. 
Euler and G. Giinther. The new enzyme, for which 
the name “diaphorase II” is proposed, is probably a 
flavoprotein. 

Commenting on Dr. Littler’s communication on 
resonance in the auditory meatus, N. Fleming 
directs attention to the influence of the conditions 
at the entrance to the meatus, and gives results of 
some measurements, by the probe tube method, with 
the meatus open to the air. 


L. Harrison Matthews records the occurrence of 
a post-partum cestrus in Nycteris luteola, an Fast 
African bat, and points out the possibility of the 
species being polycestrous. 


An examination of sites of Colchicum colonies has 
failed to reveal anything of a morphologically 
abnormal nature in the associated flora. It is suggested 
by G. H. Bates that the influence of the disin- 
tegiating corms in producing polyploids, as demon- 
strated by Kostoff, would be nullified by the suppress- 
ing effect of the taller normal species. 

As the result of extensive excavations in the Lower 
Thames valley and elsewhere, J. P. T. Burchell with- 
draws previous statements concerning the discovery 
of pottery of Upper Paleolithic age, which he now 
considers as belonging to Neolithic - Bronze Age times. 
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Research Items 


Duration of Life in Early Man 

Pror. F. WEIDENREICH supplements the recent 
conclusions of Prof. H. Vallois as to the duration of 
life in Neanderthal, Late Paleolithic, and Mesolithic 
man (see L’ Anthropologie, 47, 499; 1937: NaTuRE, 
141, 292; 1938) by an examination of the question 
ofage in relation to Peking man and Late Palzolithic 
man as occurring in China. At the same time he 
analyses the evidence bearing on the cause of death 
und the incidence of disease in this population, so far 
as it is known. The most adequate information 
relating to the age of individual specimens is to be 
derived from the state of the sutures of the skull. 
Out of 38 individuals of Sinanthropus now known, of 
whom fifteen are juvenile, seven only provide skulls 
sufficiently well preserved to afford evidence. Of 
these, three belonged to individuals aged less than 
thirty years, three may range between thirty and 
forty years, and only one, apparently that of a 
female, may have been really old, more than fifty, or 
even sixty years. Within the Pithecanthropus group 
two skulls show complete fusion of the sutures of the 
skull-eap, pointing to an age of more than fifty years. 
The recently discovered third skull is juvenile. It is 
possible, however, that the time of the fusion of the 
sutures may not correspond to that in modern man. 
In the anthropoids it is earlier. This would merely 
serve to confirm the conclusion that the actual 
duration of life in Sinanthropus was shorter than in 
modern man. With regard to Late Palxolithic man 
in China, of the group of seven individuals known 
from the eave of Choukoutien, the state of the 
sutures indicates that three were juvenile, and of the 
four adults, two, probably women, were slightly more 
than twenty years, the age of the third cannot be deter- 
mined, though it probably was not advanced, and the 
fourth was certainly an old man, at least sixty years 
of age. These figures compare with those of Vallois 
for the Western world. In both Sinanthropus and 
Late Paleolithic man, an advanced age was seldom 
reached; while in both classes of remains from 
China, the evidence of the skulls indicates a death 
from violence and not old age or disease. 


Factors affecting Sex in a Japanese Beetle Parasite 


M. H. Brunson, of the U.S. Bureau of Entomology 
and Plant Quarantine, has recently issued a paper 
on this subject (J. Agric. Res., 57, No. 5, 379; 1938). 
It appears that the parasite in question, namely, 
Tiphia popilliavora, like its host, has a single genera- 
tion annually. The Japanese beetle passes through 
three larval instars and, of these, the second and 
third are utilized by the female Tiphia for purposes 
of oviposition. Preference, however, is shown for 
those in the third instar. Adult parasites which 
emerged from cocoons, formed on second instar 
hosts, were predominantly males, while those obtained 
from parasitized third instar larval hosts were largely 
females ; the ratio of females in the two cases being, 
in percentages, 6-4: 67-2. Parasite eggs transferred 
from second instar to third instar larve gave a pre- 
ponderance of males while the reverse transfer pro- 
duced more females than males, indicating that the 
sex of the progeny is determined at the time the egg 
is placed on the host. 





Insects of Eastern Ruwenzori 

In 1934 the Trustees of the British Museum 
appointed two members of the British Museum staff— 
Dr. F. W. E. Edwards and Dr. G. Taylor—as leaders 
of an expedition to study the flora and insect fauna 
of Eastern Ruwenzori. The expedition received 
support by way of grants from the Percy Sladen and 
Godwin Funds, the Uganda Government and Mme. 
de Horrack Fournier. The leaders proceeded to East 
Africa in September 1934 and returned in March 
1935. While in Africa they were joined by several 
other workers, who assisted in carrying out the aims 
of the expedition for varying periods. It is note- 
worthy that, as in the case of other high mountains, 
Ruwenzori provides numerous examples of species of 
insects which are either short winged (brachypterous) 
in the female or in both sexes. Such species were 
found in the Geometride and Tineide among moths 
and in six different families of flies. Apart from this 
phenomenon of ‘brachypterism’ no obvious cases of 
adaptation to mountain conditions among insects 
were noted, and nothing to correspond with the 
giantism of some of the plants. The results of the 
expedition are in course of publication by the British 
Museum. Vols. 1 and 2 are to deal with the Diptera, 
while insects of other orders are to form the subject 
of vol. 3. The parts published up to date belong to 
vols. 1 and 3 and are sold by the Museum separately. 
These are Introduction ; Simuliidae (E. G. Gibbons) ; 
Mosquitoes (F. W. Edwards and E. G. Gibbons) ; 
Psychodidae (A. L. Tonnoir); Ceratopogonidae 
(J. W. S. Macfie); Trichoptera (M. E. Mosely) ; 
Siphonaptera (K. Jordan); Rhophalocera (A. G. 
Gabriel) ; Lymantriidae (C. L. Collenette) ; Ephemer- 
optera and Neuroptera (D. E. Kimmins). 


Amphidiploids and other Hybrids in Tobacco Species 
AN extensive cytogenetical study of hybrids 
between Nicotiana glauca and N. Langsdorffit has 
been made by D. Kostoff (J. Genetics, 37, No. 1) 
with various results bearing on the evolutionary 


significance of amphidiploids. N. glauca has 2n = 24 
chromosomes and N. Langsdorfii 2n = 18 with 


differences in chromosome morphology. Abnormal 
meiosis was induced in both species by acenaphthene. 
The cross N. glauca x N. Langsdorffii is much easier 
to make than the reciprocal, but crossability depends 
partly on age of the plant and such conditions as 
temperature. The F, is intermediate in most char- 
acters, with 25 per cent of dwarfs in some crosses, 
and all the plants form non-parasitic tumours, the 
cells of which have mostly 21 chromosomes like the 
normal tissues. A small amount of monads and 
dyads are found in the F, pollen, varying with the 
genotype and the environment. When back-crossed 
to N. Langsdorffiit most of the plants had 30 chromo- 
somes (12 + 9 + 9), but one was amphidiploid. It 
probably arose parthenogenetically from a monad 
megaspore, and in meiosis it formed bivalents, tri- 
valents, quadrivalents and univalents. The original 
amphidiploid had 51 per cent viable pollen. By the F, 
this had increased to 99-5 per cent, and the seed fer- 
tility showed a corresponding increase. The offspring 
were not constant, but showed segregation in leaf and 
flower size and shape, alkaloid and citric acid content, 
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pollen colour, etce., the chromosome numbers ranging 
from 21 to 52. Changes in the satellite chromosomes 
showed that translocations had also taken place. 
Thus inconstant amphidiploids may give rise to a 
polymorphic species which is physiologically isolated, 
but in which rapid evolution can take place through 
natural selection among the progeny. Triple 
species hybrids are also described with N. Sandere 
(n 9). 


Geology of the Lake Rudolf Basin 


Tue geological results of the Lake Rudolf Rift 
Valley Expedition have recently been recorded by 
V. E. Fuchs (Phil. Trans. Roy. Soc., B, No. 560; 
1939). The lake has usually been considered to lie 
in the northern continuation of the Kenya Rift 
Valley; but it has now been found that this belief is 
only partly true, for though the lake occurs in a 
region affected by rifting movements, it does not in 
a proper sense lie within a rift valley. The history 
of the area is traced from the time when it formed 
part of the great Central African peneplain. In late 
Oligocene times the latter was fractured to form the 
Uganda escarpment. Renewed movement took place 
in the Pliocene, which resulted in a series of prominent 
scarps. In numerous sections evidence is found that 
the faults may be due to compressional rather than 
tensional forces. It is found that after the extensive 
plateau eruptions of the early Miocene, volcanic 
activity became more restricted and almost ceased 
by the beginning of the Pleistocene. Later, accom- 
panying a renewal of movement in the Pleistocene, 
further voleanic outbreaks occurred. Within recent 
times the Teleki and Andrew volcanoes have been 
active and there are also signs that Central and 
Héhnel Islands are not yet completely quiescent. 
The rise and fall of the lake during Pleistocene times 
is discussed in conjunction with the human cultures 
associated with the lake beaches. An attempt is 
made to correlate the events within the Lake Rudolf 
Basin with those already known to have occurred 
elsewhere within the East African Province. The 
report is well illustrated and has an attractively 
coloured geological map, which, though provisional, 
is nevertheless of great value. 


Calculation of Geological Age 


Wits the increasing interest in the determination 
of the geological ages of minerals and rocks by radio- 
active methods, and the recent development of greatly 
improved techniques, it has become essential to re- 
consider the methods of calculation. This task has 
been adequately undertaken by N. B. Keevil (Amer. 
J. Sci., 237, 195; 1939). New equations are developed 
for computing ages from chemical and radioactivity 
data, and errors in some of the past work are pointed 
out. The simple form of equation involving uranium 
and thorium with either helium or lead yields a good 
result for young rocks, but it can now be made much 
more accurate by taking into consideration the 
actino-uranium series and introducing more recent 
values for the radioactive disintegration constants. 
By a suitable choice of equations and successive 
substitutions, any desired degree of accuracy (assum- 
ing the experimentally determined parameters to be 
correct) can be attained, and at higher ages a new 
equation, which corrects the results by means of a 
constant involving the thorium/uranium ratio, can 
generally be applied. It is pointed out that if an 
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average value of 3 is adopted for this ratio, th, 
errors introduced into the calculated ages fo: Ordinary 
rocks are less than those involved in ©Xperimental 
measurements and in changes in the rock singe j, 
consolidation. 


A New England Hurricane 


DETAILS concerning the tropical hurricane tha 
passed across Long Island on September 21, 193. 
are given in a paper entitled “Hurricanes into Noy 
England”, by Charles F. Brooks, that has been 
reprinted from the Geographical Review of Januar, 
1939 by the American Geographical Society. This 
hurricane is held to have developed from a relatively 
weak cyclonic circulation which was in evidence op 
September 13 in lat. 19° N., long. 37° W., and to haye 
originated near the Cape Verde Islands where other 
storms have been known to originate, between thp 
north-east trade winds and the south-west monsoon 
The fact that it reached such a high latitude withoy 
having lost the characteristics of a well-developed 
tropical storm—the calm central ‘eye’ and surround. 
ing ring of hurricanes—appears to have been dy 
partly to the presence of moist tropical air in its 
northward path after leaving the tropics and part), 
to the existence of a favourable field of pressure over 
the North Atlantic. There was in fact a well-de, eloped 
anticyclone south of Newfoundland and a trough of 
low pressure extending from south to north over th 
eastern part of the United States. The complete statis. 
ties of the destruction caused by the storm—abou 
600 lives lost, more than 15,000 buildings destroyed, 
and economic loss estimated at 250,000,000 dollars or 
more, place the storm in the front rank of histori 
storms in New England, and the economic loss as 
being in excess of anything previously recorded. The 
lowest pressure reading reported by a land station 
was 27-94 in. at Bellport, on the south shore of Long 
Island. At Blue Hill Observatory a speed of 186 miles 
an hour was recorded by a 3-cup anemometer; at 
Mount Washington there were hourly winds of more 
than 118 miles and gusts up to 163 miles an hour, 
although the storm had weakened a little when it had 
reached the north of New England. New York City 
was sheltered to some extent by Long Island, but on 
the top of the Empire State Building (1,248 ft.) 
there were gusts up to 120 miles an hour. 


Reaction between Nitric Oxide and Oxygen 


THE oxidation of nitric oxide by oxygen, 2NO 
O, = 2NO,, has been the object of much investigation 
and is still not fully elucidated. E. M. Stoddart (J 
Chem. Soc., 5; 1939) finds that Baker’s experiments 
on the non-interaction between the intensively dried 
gases can be repeated if it is arranged that mixing 
occurs only in the bulb containing the oxygen 
Water has no effect on the non-reactive gases, 
that the inhibition of the reaction seems to be wholly 
due to surface conditions of the containing vessels. 
It is supposed that drying removes adsorbed water 
from the glass surface, and the surface then adsorbs 
a complete gas film. If this film is oxygen, no reaction 
occurs between the mixed gases, but reaction 8 
possible when it is nitric oxide. When the non- 
reactive gases are displaced from a vessel previously 
filled with oxygen into a new flask, reaction at once 
occurs. It is concluded that the reaction is not 4 
termolecular homogeneous reaction as found by 
Bodenstein, but that a complex (NO), is formed by 
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a heterogeneous reaction and then reacts homo- 
geneously : glass (H,O), 2NO = glass (H,O) + (NO),; 
(NO). + O,= N,O, = 2 NO,. The negative tem- 


coefficient of the reaction is explained by 


peratur' — ; 
the nitric oxide complex : 


the dissociation of 
(NO), = 2NO. 


Resistance of Gold and Silver at Low Temperatures 

TueoRIES of electrical conductivity predict that a 
magnetic field will always cause an increase in 
resistance, but in the case of gold a decrease was 
found by Giauque, Stout and Clark (1937). J. W. 
Stout and R. E. Barieau (J. Amer. Chem. Soc., 61, 
938; 1939) have confirmed this result. The electrical 
resistances of gold and silver wires were measured 
at temperatures from 1-5° to 20° K. and in magnetic 
fields up to 8,000 gauss. The resistance and its 
magnetic coefficient of the silver wire were inde- 
pendent of temperature at the lowest temperatures. 
As the temperature rises, the resistance was found to 
increase and its magnetic coefficient to decrease. The 
gold wire had a minimum resistance about 7-7° K. 
and the magnetic coefficient of resistance was a 
maximum at this temperature. The magnetic field 
tends to eliminate the minimum in resistance. Extra- 
polation of the measurements indicates that at 1° K. 
the magnetic coefficient would become zero and below 
this temperature would be negative. 


Petroleum Fuels in Canada 


Tue Canadian Department of Mines has issued 
another bulletin (No. 794) giving statistics of pe- 
troleum fuels delivered for consumption in Canada 
during the year 1937. This may be regarded as a 
companion volume to bulletins 772, 780 and 789 
giving similar and directly comparable statistics for 
the years 1933, 1934, 1935 and 1936. In 1937, 1,338 
million Imperial gallons of petroleum products were 
delivered, consisting of 589 million gallons of fuel oil, 
30 million gallons of kerosene and 719 million gallons 
of gasolene. In addition, more than 48 thousand 
short tons of petroleum coke were consumed in 
refineries. More than 91 per cent of the fuel oil was 
processed in Canadian refineries (as compared with 
89 per cent in 1936 and 85 per cent in 1935), the 
remainder being imported. The proportions allocated 
to domestic heating, industrial heating and power, 
tractor fuel, and fuel for rail and water transport 
were practically the same as for 1936. Kerosene 
deliveries in 1937 represented only one forty-third 
of the aggregate of all petroleum fuels as compared 
with one thirty-third in 1935 and 1936. Approxi- 
mately 4-1 million gallons less were delivered in 
1937 than in 1936. Of the total of 29-9 million 
gallons delivered, about 75 per cent was used for 
domestic purposes, 21 per cent for tractor fuel and 
the remaining 4 per cent for other general uses. The 
provisional assessment of the quantity of gasolene 
sold in Canada for all purposes during 1937 shows an 
increase of more than 194 million Imperial gallons as 
compared with 1936. 


The Escher Wyss Variable-Pitch Airscrew 


C. KELLER has recently given a full account of a 
variable pitch airscrew which has many advantages 
(Escher Wyss News, 11, No. 4; 1938). The incentive 
to the new design was given by research carried 
out at the aerodynamic laboratory of the Federal 
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College of Technology at Zurich. The research 
laboratory is under the direction of Dr. Ackeret in 
collaboration with the Federal Air Force. Keller 
states that a variable-pitch airscrew is an essential 
accessory to modern aeroplanes for increasing the 
efficiency of the airscrew and its propelling force. It 
is practically impossible to design a good propeller 
of the old type with fixed blades to comply with the 
dernands on the propeller at the lowest and highest 
velocities of flight. This is due to the fact that, 
especially at great velocities, a deviation of the 
blades from the correct angle of incidence results in 
disturbing effects which lower the efficiency of the 
airscrew. The increase of the propelling force and 
of the airscrew due to the provision of adjustable 
blades is so considerable that the variable pitch type 
of airscrew is superseding the older types. A special 
feature of the variable-pitch airscrew is its possible 
braking effect during the landing run. If the blades 
are turned in the closing sense to such an amount as 
to obtain a negative angle of incidence, a negative 
thrust is produced and thus a braking effect to the 
forward motion of the aeroplane. The direction of 
rotation of the airscrew and engine remain constant, 
and hence the output of the engine itself is utilized 
to retard the forward motion of the plane, whereas 
in the old type of propeller the output of the engine 
was not made use of on landing. In this way the 
length of the landing run can be considerably reduced 
and if the aeroplane has more than one engine the 
ease with which it can be manceuvred on the ground 
is considerably increased ; any tendency to overturn 
is also effectively counteracted. 


Separation of the Isotopes of Chlorine 


K. Chisius and G. Dickel recently described a new 
process for the separation of isotopes, which was 
based on the combined effect of thermo-diffusion and 
thermo-siphon action (Naturwiss., 26, 546; 1938). 
The process has been further improved, and the 
results of experiments on the separation of the 
isotopes of chlorine are now reported (Naturwiss., 27, 
148 ; 1939). Using hydrogen chloride and a separa- 
tion tube 36 m. long, 8 c.c. of hydrogen chloride con- 
taining more than 99 per cent of HCI*? were obtained 
daily. On the ‘light’ side of the apparatus, hydrogen 
chloride containing chlorine of atomic weight 35-147 
was obtained, and on another occasion chlorine of 
atomic weight 35-06. The authors have also used 
the apparatus for the separation of other liquids. 
With a temperature difference of 80° between the 
hot and cold walls of the apparatus, and using 
decinormal sodium chloride solution, a 3-6-fold 
increase in concentration of the solution at the 
‘heavy’ end was obtained after 4 hours action. It is 
to be expected that different ions would migrate at 
different speeds owing to their varying degrees of 
hydration, so that a selective change in concentration 
should take place in solutions of many electrolytes. 
A mixture of acetone and water containing 42-2 mol. 
per cent of acetone gave after six hours and a tem- 
perature difference of 40°, a mixture containing 
6-2 mol. per cent of acetone at the ‘heavy’ end. It is 
noteworthy that in spite of the low molecular weight 
of water in its monomeric form, it collects pre- 
ferentially at the ‘heavy’ end of the apparatus, thus 
indicating the polymeric structure of water. A 
mixture of light and heavy water was also partially 
separated by the use of the apparatus. 
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A Derived Patterson Analysis of the Skeleton of the 
Cyclol C, Molecule 


By D. P. Riley, Department of Mineralogy, Oxford, and I. Fankuchen, Birkbeck College, London 


ECENT publications by Wrinch', and in particular 

by Wrinch and Langmuir’, have suggested that 
the Patterson analyses obtained by Crowfoot? for air- 
dried insulin crystals can be interpreted with some 
precision if one assumes that the basis of the structure 
of the insulin molecule is the skeleton of the Wrinch 
eyclol C,. Criticisms of their work were made by 
Bernal at a recent meeting of the Physical Society 
and in a recent letter in Nature‘. We have done the 
work reported here in order to answer, if possible, 
two questions. How well do the equivalent points 
chosen by Wrinch and Langmuir represent the cyclol 
C, structure ? Does the cyclol fabric give a Patterson 
diagram resembling the one obtained experimentally ? 
To do this, the separate atoms of the cyclol skeleton 
were considered and the appropriate Patterson 
analysis derived from their interatomic vectors. 

It must be made clear that only the carbon and 
nitrogen atoms of the skeleton have been considered. 
No account has been taken of the side-chains, oxygen 
or water that Wrinch postulates, and reasons why 
these omissions should not affect the general validity 
of the work will be given later. Even so, this deriva- 
tion was very laborious owing to the large number of 
atoms in the cyclol skeleton. The first step was to 
plot a projection of the cyclol network on the basal 
plane (Fig. 1). The atoms fall very closely on to a 
hexagonal net, and according to the number of atoms 
projecting on to a given point on this net, that point 











Fig. 1. 


PROJECTION ON THE BASAL PLANE (0001) OF THE CARBON 
AND NITROGEN ATOMS OF THE CYCLOL C, SKELETON. 


Fig. 2. 
DERIVED PATTERSON ANALYSIS FOR ONE C, MOLECULE 
CONSIDERED BY ITSELF. 
Contour lines at one unit apart. Crosses mark posi- 
tions of peaks given by an octahedral arrangement of 
scattering masses at the ‘slits’ of the cyclol fabric. 


is assigned a weight of 1, 2, 3 or 4. No distinction 
is made between carbon and nitrogen atoms, owing 
to the relatively slight difference in their scattering 
powers. Co-ordinates were assigned to the points 
in the projection and the Patterson analysis derived 
as follows. The co-ordinates of a point in the Patterson 
analysis corresponding to an interatomic vector were 
obtained by a subtraction of the atomic co-ordinates 
on the projected network, and the height of the 
Patterson point is the product of the weights assigned 
to the points in the projection. By summation the 
heights of the various points in the Patterson analysis 
were obtained, and contour lines were then drawn. 
A derived vector analysis for one C, molecule con- 
sidered by itself was thus obtained (Fig. 2). 

The diffuse nature of the pattern should be noted. 
It exhibits only two weak peaks in each sixth part 
of the pattern, which form part of a ridge composed 
mainly of vectors between atoms in different sides 
of the atomic projection. Such a result indicates 
that the skeleton of the cyclol molecule cannot be 
approximated by an octahedral arrangement of 
scattering masses situated at the slits (that is, at 
the corners of the basal projection). Such an arrange- 
ment gives the hexagonal peak system shown super- 
imposed on the derived analysis in Fig. 2 and the 
lack of fit is obvious. 

The next point to be considered is the vectorial 
interaction between neighbouring molecules. Wrinch 
places the molecules (cyclols) with their centres 40 A. 
apart and with a tilt of 6°. If this be done with the 
derived Patterson analysis of the cyclol fabric, the 
vector map shown in Fig. 3 is obtained. This pattern 
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also is very diffuse, showing weak peaks (A) situated 
approximately at the mid-points of lines joining 
origin peaks, and with regions of low density (B) 
situated around the centres of the equilateral triangles 
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the apices of which are the origin peaks. This vector : 7 “A f7-~ = 1S 4 
map should be compared with Crowfoot’s experi- eS (( ©) _ Ge) ( |) ‘\ 
mentally derived analysis*. Here, in marked contrast Yee \SY/ fan MU) - \ 
. to Fig. 3, there are regions of low density (C) at the Y) EE’ | N, aan H fe 
mid-points of lines joining origin peaks, and a peak V7 EN WD) (amen i Bia 
system (of which B is one peak) around the centres YA 17) ae “n= tons 
f the equilateral triangles. Such a fundamental We lf J} 1) \WOy . g& 
dissimilarity clearly shows that the X-ray data for Sv’ SN \) Yf) / : 
insulin are not readily explained by the cyclol = Cr) ——_ (ON Ht 
hypothesis as Wrinch and Langmuir claim. —— ATi Fm ) WH) As 
It may be argued that, as we have taken no account A Sets, SS NR ~— Af Mr 
ff the side-chains in the cyclol molecule, our results Yeu — fost CL 
are not conclusive or even significant. We do not Fig. 3 
think that this is so for the following reasons. The “™ 
eyelol fabric contains approximately one third of the D®®!VED PATTERSON ANALYSIS OF THE CYCLOL MOLECULES 
mass of the molecule, the remaining two thirds being Se a a ae 
contributed by the side-chains, oxygen and water Contours at one unit apart. A isa peak and B a low density 
present. A projection derived from the fabric alone — 
could reasonably be expected to bear some resemblance 
to that due to the whole molecule. Moreover, a sented by the set of equivalent masses chosen by 
rtain number of the side-chains are in a direction Wrinch and Langmuir. 
roughly perpendicular to the plane of the projection (2) Even if this representation were correct, the 
und therefore cannot alter the fundamental pattern vector maps obtained from these equivalent points 
ff the vector map. The other side-chains will cause do not fit the experimental data if all the vectors 
; maximum difference to the pattern when extending are taken into account (Bernal'*). 
uit from the sloping faces of the cyclol cage, that is, (3) The vector map derived from a consideration 
towards the periphery of the projection on the basal of the atomic skeletons of the cyclol molecules in 
' plane. Hence the peaks would probably be moved the unit-cell does not fit the Patterson analysis of 
, out a little along the ridges, but this effect may well insulin as found experimentally by Crowfoot. 
be masked by the general blurring of a pattern It can consequently no longer properly be claimed 
, already diffuse. We are therefore of the opinion that the X-ray evidence furnishes any direct con- 
that the fundamental pattern of six ridges in the _firmation of the cyclol structure proposed for insulin. 
directions shown in Fig. 2 would not essentially be 
altered by a consideration of the side-chains, and Summary.—Vector maps of the carbon and nit- 
on we consider that a similar blurring effect would be rogen atoms of the skeleton of the cyclol C, molecule 
ng the only contribution of the majority of the water have been derived. From a consideration of these maps 
ng molecules present. In any event, we have been jt is shown that the X-ray data obtained by Crowfoot 
ts concerned only with testing the vectorial properties cannot be considered as affording any direct evidence 
ed of those parts of the cyclol molecule which have for the cyclol structure proposed for insulin bv 
on definitely and precisely been worked out by Wrinch, Wrinch. _ 7 
re that is, the atomic skeleton of the fabric, and it is 
es this skeleton which is the essential feature of the ‘ Wrinch, D. M., J. Amer. Chem. Soc., 60, 2005 and 3099 (1938). 
he theory. . Wites, D. M., and Langmuir I., J. Amer. Chem. Soc., 60, 2247 
. It is therefore indicated that : ounhan D. M., Proc. Roy. Soc., A, 164, 580 (1938) 
e (1) The cyelol fabric cannot adequately be repre-  « Bernal, J. D., NATURE, 143, 74 (1939). 
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‘ Transfusion in Petrogenesis* 
Ss Hype memoir is probably the most instructive first recognized by Finckh (in 1912)*, from whose 
e contribution to modern petrology since Brégger descriptive work fifteen analyses are cited in this 
if published his description of the Oslo area (1931)'. memoir. 


t It describes the north-eastern (British) part of the 
Birunga lava-field—a region of Tertiary and Recent 
vuleanism which produced ‘alkali’ lavas of basic to 
p intermediate composition. The field extends along, 
and partly across, the Western Rift depression for 
| some fifty miles north and north-east of Lake Kivu. 
The ‘alkali’ character of the Birunga lavas was 
* Geological Survey of Uganda. Memoir No. 3: The Volcanic Area 
of Bufumbira. Part 2: The Petrology of the Volcanic Field of Bufum- 
, bira, Ce eet ae By Prof Arthur Holmes (Petrology) and 


Dr. H. F. Harw Chemical Analysis). Pp. xiv+300+5 plates. 
(Entebbe : 2s 


Government Printer, 1937.) 








The Bufumbira lavas are referred by the authors 
(and their co-workers on the field-staff of the Uganda 
Geological Survey) to the following main groups or 
series : 

(1) Olivine-leucitites (that is, ‘leucite-basalts’) 
grading into olivine-rich types for which the group 
name ‘ugandite’ is proposed. 

(2) Types related to a ‘melilite-felspathoidal 
group’ known in other parts of the Birunga field. 


(3) Leucite-basanites. 
(4) Potash-trachybasalts—closely related to (a) 
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potash-trachyandesites (or latites), and (b) a lim- 
burgite-trachybasalt series. 

Plutonic rocks occur only as ejected blocks or as 
corroded fragments enclosed in the lavas. Neverthe- 
less, this scanty material has yielded striking, and 
often decisive, evidence supporting the important 
conclusions drawn from the genetic study of the 
Bufumbira suite as a whole. 

A variation diagram (Fig. 3) based on twenty-four 
new and unusually detailed rock-analyses reveals four 
roughly linear sequences which, in the basic range, 
are so intimately linked by bridging terms as to 
constitute a field of kindred variants. All these 
sequences converge, at their melanocratic ends, 
towards a single point—represented by biotite-augite- 
peridotite. 

As a few occurrences of types reputed to be ‘true 
basalts’ had previously been recorded from Birunga, 
the authors took the precaution to check the validity 
of the description, and they now announce that, with 
one exception (and even this was found to contain 
identifiable leucite), every lava previously described 
s ‘basalt’ contains more potash than soda and that, 
as in the Toro-Ankole field of the same igneous 
province, true basalts are absent from Bufumbira 
and are unknown from the Birunga field as a whole. 
A discovery of such fundamental importance in any 
genetic discussion of the Bufumbira suite raises a 
lively and critical interest in the authors’ quest for 
genetic evidence. 

Finckh assumed the suite to be differentiates from 
(a) an older ‘monzonitie’ and (6) a younger ‘theralitic’ 
magma. But the authors of this memoir show, con- 
vincingly, that the parental status of the two initial 
magmas presumed by Finckh cannot be sustained : 
their character, as derivatives from more funda- 
mental units, is repeatedly exposed. 

In an earlier (1932) monograph, Prof. Holmes 
showed that, in the Toro-Ankole field at least, 
genetic processes could not have involved the co- 
operation of either basaltic or granitic magma. On 
the other hand, geochemical peculiarities common to 
both the Toro-Ankole suite and kimberlite led him 
to suggest that peridotite-magma might conceivably 
be in parental relation to both. This hypothesis, 
which required also the co-operation of peridotite- 
with basalt-magma, was soon abandoned: Prof. 
Holmes adduced new data (abstracted in pars. 177 
and 752) which rendered the theory untenable. On 
grounds detailed in the 1932 monograph and re- 
capitulated in this memoir (pars. 758-762), it is 
shown that carbonate-syntexis can have no applica- 
tion to the potash-rich lavas and tuffs of Toro- 
Ankole and Bufumbira. 

As Prof. Holmes remarks, genetic hypotheses pro- 
posed for rocks of the Bufumbira type are numerous ; 
but none has as yet met with anything approaching 
general acceptance. Quoting from the memoir 
(p. 243): “The fundamental source of the difficulties 
lies in the fact that petrology is concerned with an 
integration of complications which lies far beyond 
the scope of present-day physical chemistry. We 
must, therefore, be temporarily content with empirical 
hypotheses and we must regard them, not as a sub- 
stitute for thought, but as a stimulant to further 
exploration, research, comparison, and correlation. 
Any hypothesis which shows signs of becoming 
classical—that is, of deriving its sanction from 
weight of external authority long after the ‘pattern’ 
of facts has expanded—tends to hypnotize its 
adherents and should be vigorously scrutinized in the 
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light of every new observation. A fruitful hypothesis 
is one which reveals previously unsuspected my steries, 
not one which hides them”’. 

In the Bufumbira case, the four chief theories now 
current are shown to be untenable. Hence, the 
hypothesis finally proposed, and particularly th. 
evidence adduced to support it, are likely to be 
scrutinized by critical readers with more than 
ordinary interest. 

The conclusions reached by Prof. Holmes may be 
said to insinuate themselves on the reader from the 
moment he appreciates the fieid-setting and implica. 
tions of glimmerite (biotite-rock) in relation to 
biotite-pyroxenite and its allies (p. 31, 51-99, ete.), 
The case clarifies itself as the marshalling of evidentia| 
fact proceeds. The genetic hypothesis awaited js 
formulated in the concluding chapter (xii), after 4 
brief review of recent field studies which demonstrate, 
unequivocally, the felspathization of quartz and 
quartzite, and the granitization of sediments, schists, 
ete., by alkali-carrying emanations—immigrant either 
from magma or from solid-rock systems undergoing 
magmatization. Here, it would seem that the concept 
of a ‘fundamental granite magma’ fades completely 
out of the picture: energized emanations alone 
remain. The factors involved are generalized by the 
authors in the following scheme : 

(a) Incoming emanations—from 
magmas or the ‘substratum’, plus 

(6) Energy (secular, radioactive, ionic reactions, 
ete.), plus 

(c) Crustal rock-material—metasomatized, mig- 
matized, or more or less magmatized by (a) and (5), minus 

(d) Outgoing emanations and associated energy— 
with effects which include pneumatolysis and many 
features characteristic of hydrothermal ore-deposits, 
mineral veins, etc., together with those mentioned in 
(c) above. 

The activating emanations already traced by the 
authors are “‘protean in their geochemical range and 
widely variable in their capacity for transporting 
and localizing energy. The combination of pre- 
existing rocks and emanations promises possibilities 
as manifold as the rocks and ore-deposits to be 
accounted for’’ (p. 277). 

Transfusion, as a petrogenetic process, is fully 
appreciated by Fennoscandian geologists and others 
specially interested in the fundamental crystalline 
schists and associated injection-complexes. Prof. 
Holmes’ precise, brilliant exposition of the process 
vindicates those geologists of the French school, and 
notably Michel-Lévy and Lacroix, who were probably 
the first to attribute certain aspects of assimilation 
and hybridization to the transfusion process. The 
mechanism, described in various ways according to 
the point of view adopted, has been acknowledged in 
principle by many leading petrologists who have 
contributed to the literature describing the evolution 
of quasi-magmatic rocks from pre-existing solid phases. 

The detail and precision which characterizes Prof. 
Holmes’s descriptive work ; the discernment manifest 
in the grouping and alignment of Bufumbira types ; 
the wealth of petrological fact he has co- ordinated, 
and his masterly integration of evidence to the far- 
reaching conclusions drawn make this memoir the 
most outstanding contribution to modern petrology 
yet published. A. BRAMMALL. 


' Brogger, W. C., “Der Grosse Hurumvulkan. Die Eru rapttvpeetcine des 
Oslogebietes”’, (5) Videns. Skrift. (1), Math.-Nat. i) 6 (1931) 
. vues. L., “Die Jungvulkanischen Gesteine des Kiwusee-Gebietes”. 
iss. Ergebn. Deutsch. Zentral-Africa-Exped., 1907-1908, 1 (1) 
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+ Conference on Fruit Juices and Syrups 
»» the 
Y the CONFERENCE and working demonstration on pointing out that, though sucrose was used in the 
60 be A pure fruit juices and syrups was held at the various processes, the final products as sold to the 
than Cniversity of Bristol Research Station (which is consumer contained only levulose and glucose, which 
; xsociated with the Ministry of Agriculture and _ are the most easily assimilable forms of sugar. The 
BY be Fisheries) on March 23. More than a hundred visitors mineral contents of these pure products was such 
m the sttended the conference. The conference com- that, despite the organic acids present, the high 
lice. prised four papers dealing with various aspects of proportion of potassium and sodium oxides tended 
—_ fruit products developments. Prof. B. T. P. Barker, to build up an alkali reserve in the system. Although 
= the director, referred to the association of the Long apple juices retain only a small proportion of the 
ential Ashton Station with fruit products research since its ascorbic acid (vitamin C) of the fresh fruit, black- 
e * neeption as a Cider Institute. The production of currant syrup is a very rich source of this vitamin, 
, whi apple jelly and the pulping of soft fruits by the cold quantities up to 100 mgm./100 gm. of syrup having 
“—, sulphur dioxide method were contributions made by been found in syrups after twelve months’ storage. 
— the Station during the Great War period, and inmore Mr. Charley suggested that in times of national 
a recent years the Station had commenced a compre- emergency canned black-currant syrup would assume 
cn hensive investigation into the whole question of the a considerable importance in view of the possibility 
‘ itilization of surplus and low grade fruit. of the cessation or restriction of imports of fresh 
rs World developments in fruit juices were discussed citrus fruits or juices. It was also pointed out that 
ried y Mr. Roger More 1, secretary of the English Apple practically the whole of the nutritional valve of fresh 
; Juice Producers’ Association, and the enormous apples is retained by the processed juices. 
pe annual consumption of juices in Switzerland, Germany In conclusion, details of the use of pure fruit juices 
tive’ and the United States (6, 17 and 100 million gallons and syrups for medicinal purposes were given. In 
respectively) were mentioned. Germany, inflammation of the lungs, diabetes, fevers 
—_ Mr. Christopher Norbury emphasized the urgent and a number of other diseases were being treated 
: ed for the introduction of a series of legal definitions with juices. In England, Mr. Charley referred to 
mie. for the strict standardization of all liquid fruit two series of cases in which children suffering from 
fom products. “ae ba ‘pink’ disease, and adults and children being treated 
si Mr. Vernon L. 58. Charley, in charge of the Fruit for hyperacidity with ulceration of the duodenum, 
a Products Section of the Station, gave a brief account had received great relief and in many cases had been 
sie. of the various methods of manufacture and referred cured by the use of apple juice (‘pink’ disease) and 
din to the Long Ashton processes for apple juice and black-currant syrup (ulceration cases). on 
fruit syrups which had been in successful commercial Working demonstrations enabled the visitors to 
the se for three years. He laid special emphasis on the observe the various cold and hot processes for the 
on nutritional value of pure fruit juices and syrups, production of apple juice. 
ting 
pre- 
ties 
be 
uly Lord Rutherford: His Life and Influence on Chemistry 
1eTs 
line YIR HENRY TIZARD delivered the first Ruther- Rutherford receiving in 1908 the Nobel Prize in 
rof. ford Memorial Lecture of the Chemical Society chemistry. 
"OSS on March 29. He began by referring to Rutherford’s In 1907, Rutherford left Montreal for Manchester. 
ind early life at Cambridge, where he came in 1895 from __By this time the general nature of radioactivity had 
bly New Zealand with an 1851 Exhibition. Continuing been made clear, the disintegration theory was 
ion work on the detection of electrical waves which he’ established, and the series of changes in uranium, 
“he had begun in New Zealand, Rutherford was able thorium and actinium were understood. The happiest 
to within a year to receive signals at a distance of half- part of Rutherford’s life was spent in Manchester, 
in a-mile ; this work was described and demonstrated where he gathered around him a team of able and 
ve at the meeting of the British Association in 1896. enthusiastic workers, and it was while there that the 
on The discovery, however, of X-rays and of the radio- most dramatic event of his scientific career happened, 
es activity of uranium shortly after his arrival at namely, the discovery of the real nature of the atom. 
of. Cambridge determined his life’s work, and he became His work in Manchester was interrupted by the 
ast associated with J. J. Thomson in work on the ioniza- Great War, but at the end of 1918 he returned with 
8; tion of gases by X-rays and on the electrical conduc- renewed vigour to attack the structure of the nucleus, 
d, tion caused by uranium radiation. and within a year his efforts were rewarded, for he 
‘r- In 1898, at the early age of twenty-seven years, proved that nitrogen was destroyed by alpha par- 
he Rutherford was appointed to the chair of physics at ticles and that hydrogen was a product. From that 
zy MeGill University, Montreal, where he was joined by day to this there has been a continuous and almost 
Soddy in investigations demonstrating that radio- bewildering addition to our knowledge of the structure 
les activity is an atomic phenomenon accompanied by of the nucleus. 
1) the continuous production of new types of matter Sir Henry Tizard said that Rutherford’s influence 
1 with distinetive chemical properties. This work was on chemistry can be summarized in the following 


predominantly chemical in character and led to way. By his early work on the disintegration of 
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elements he destroyed the chemist’s conception of 
the nature of atoms, and by doing so gave the atomic 
conception of matter a reality which it never had 
before. By his work on the scattering of alpha rays 
he removed the blots on the periodic system by 
removing its foundation and replacing it with some- 
thing better. In doing so, he caused the development 
of a new and fruitful conception of valency. By his 
work on transmutation of elements he opened up an 
immense field of experimental work for the chemist, 
a field which few can doubt will yield results of the 
utmost importance in biology as well as in chemistry. 
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The secret of Rutherford’s success in inspiring 
others lay not only in his genius but also in }\, 
unselfishness. Surely there was never a great map 
who gave so much credit to others. It was a pity. 
said Sir Henry Tizard, that Rutherford had yy, 
Boswell; that none of the men who worked in 
constant contact with him had made notes of his 
ways, of his sayings, of his few mistakes as wel] as 
his many successes ; of his manners, good and bad. 
and of his faults as well as of his virtues. Rutherford’: 
name will live for ever in the history of our times 
as no man of science has ever lived before. 


Electric Propulsion of Ships 


N a paper read to the North-East Coast Institution 
of Engineers and Shipbuilders at Newcastle-on- 
Tyne on December 16 by Mr. L. R. Horne, the 
development of the electric propulsion of ships was 
traced over the last hundred years. 

In 1839, Yacobi made the first successful experi- 
ment. He built a boat capable of carrying twelve 
passengers and propelled it by an electric motor 
connected with a battery of 69 Grove cells. A speed 
of between two and three miles an hour was obtained. 
Owing to the imperfections in the motor, the idea did 
not receive any wide practical application and the 
experiment was soon forgotten. In 1882, an iron 
boat was electrically propelled on the Thames. In 
1886, the Nautilus was built at Tilbury and fitted 
with twin screws driven by electric motors. In 1888, 
a submarine, the Gymnote, 59 ft. long and displacing 
30 tons, was fitted with a 50-h.p. motor and attained 
a speed of eight miles per hour (7 knots) The vessel 
was accepted by the French Navy. In the United 
States, in 1901, John P. Holland’s submarine Holland 
VIII attracted attention and became the model on 
which Vickers submarines for the British Navy were 
first designed. 

The most successful of the experiments in the early 
years of the century was made in Russia, and the 
machinery was constructed in Sweden by the firms 
now called the Atlas Diesel Co. and the A.S.E.A. 
This vessel was the M.S. Vandal, an 1100-ton shallow- 
draught tanker, built for service on the Volga and 
the Caspian Sea in 1903. The machinery consisted 
of three three-cylinder four-stroke cycle, single-acting 
engines, placed amidship, and each driving a dynamo 
and exciter, at 240 r.p.m. The propeller speeds 
could be varied from 30 to 300 r.p.m. with voltages 
up to 500. Reversal took 8-12 seconds. The 
weight of the engines, which were each rated at 
120 h.p., was 48 tons, and that of the electrical 
equipment was 31 tons. The vessel continued in 
service for ten years, and similar installations followed. 

So far, the development of electric propulsion was 
invariably associated with direct current machinery. 
During 1910-1911, Mr. Henry Mavor evolved from 
his experiments the passenger launch Electric Arc. 
This was probably the first experiment with alter- 
nating current for propulsion. A petrol engine of 
45 h.p. was designed to run at 700 r.p.m. and was 
directly coupled to an alternator, which carried 
windings which gave four and six pole fields. Speeds 
of 74 and 5 knots were obtained. 

While European engineers may fairly claim that 
the initial stages of the development of the electric 


drive were the results of their inspiration and work. 
the most important landmark in its history was the 
decision of the U.S. Navy Department, short!y before 
the Great War, to utilize electric drive in its capital 
ships. Once it was convinced that the scheme was 
possible, the method was carried out boldly. Electric 
drive had been found practical with a.c. machinery up 
to 50 h.p., but at 600 h.p. it was not so good. Tests 
were made forthwith on a 7,000 h.p. collier and then 
on the electric propulsion of a battleship. The 
experimental installation was put in a twin-screw 
collier Jupiter (now an aircraft carrier called Langley), 
completed in 1913, and found most satisfactory. The 
battleship New Mexico, then under construction as a 
geared-turbine vessel, was consequently fitted with 
electric drive. A number of U.S. battleships and 
their two most powerful aircraft carriers have been 
provided with electric propelling machinery. 

In Great Britain, in 1920, there was no enthusiasm 
for electric drive in any of its forms, but on this date 
one of the most conservative shipping companies 
ordered the Viceroy of India, and this ship with turbo- 
electric drive and synchronous motors was a brilliant 
success. Service speeds of 18} and 16 knots were given. 

The climax of the development of electric drive, at 
least in the mercantile marine, came in 1935 with the 
commissioning of the Normandie. The machiner 
installation of this ship was designed for continuous 
operation at 160,000 h.p., and this power must have 
been exceeded when it steamed across the Atlantic 
at 31 knots. 

In spite, however, of recent developments, the 
proportion of large new vessels installed with turbo- 
electric drive is small. In the latest returns, record 
is made of forty-one vessels of 469,000 tons so pro- 
pelled out of a total of 1,264 vessels of 9,439,000 tons 
driven by turbines. The explanation would appear 
to be that, in general, owners prefer the type of 
machinery which they and their engineering staffs 
understand best. 

In the field of small vessels, the rivalry between the 
different types of engines and systems of distribu- 
tion is more intense and the successful progress of 
electric drive is more definite. A large proportion 
of vessels fitted with Diesel-electric drive are used in 
inland waters or are of less than 100 tons gross, or for 
some other reason are not included in classification 
returns. Probably there are about 250 vessels using 
Diesel-electric systems, and their total horse-power 
is of the order of 250,000. The established success 
of electric tugs promises an increase in the number of 
small vessels so driven. 
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Science News a Century Ago 


ttalian Association for the Advancement of Science 


Ix the spring of 1839 many distinguished individuals 
in Great Britain received circulars announcing the 
formation of an Italian Association for the Advance- 
ment of Science and inviting co-operation in its work. 
The circular contained the signatures, among others, 
of Prince Carlo L. Buonaparte, Chev. Antinoni, 
director of the Royal Museum of Natural History 
in Florence, G. B. Amici, the astronomer and 
chancellor of the University of Pisa and of Prof. Savi, 
yofessor of natural history there. A translation of 
a part of the circular was given in the Atheneum of 
April 20, 1839. ‘Following the advice of many, and 
the approbation of others,” the circular said, “and 
in conformity with the successful practice in Germany, 
we have now to announce that from the Ist to the 
15th of October will be opened the Association of the 
Professors and Cultivators of the Physical Sciences 
in Italy, including Medicine and Agriculture.” 


The Medical Society of Bombay 

Ow April 20, 1839, the Atheneum published a notice 
of the “Transactions of the Medical and Physical 
Society of Bombay, Vol. 1”. “From the present 
volume,” the journal said, “we learn that a new 
society has been formed for the purpose of medical 
improvement in the East; and it is remarkable on 
two accounts: First, we observe in it a tendency to 
return to the methods of the older physicians, and 
to look to external natural agents, as indexes pointing 
to the character of diseases. . The second 
circumstance to which we have alluded, is a desire 
manifested by the profession ‘to give the permanent 
benefits of medical science to the people of India, 
by introducing an efficient system of medical educa- 
tion’. This is a matter of more extended importance 
than regards its simple relation to the health of the 
Hindoo population.”’ 


Experimental Subaqueous Explosions at Chatham 
UnpER the title “Experimental Subterraneous and 
Subaqueous Explosions at Chatham by the Voltaic 
Battery” a correspondent of the Mechanics’ Magazine 
on April 20, 1839, described the progress being made 
under Colonel Pasley’s direction. ‘For several 
months past,” he wrote, “the Royal Engineers at 
Chatham under Colonel Pasley have been trying 
experiments in firing gunpowder by the voltaic 
battery, and after many vicissitudes of partial success 
and of failure, they have at last succeeded in bringing 
this process to as much perfection as it seems capable 
of—that is, as much certainty as the former method 
of firing mines in dry soil. They have repeatedly 
fired gunpowder at the distance of 500 feet, with 
their conducting wires either buried underground or 
led entirely under water, excepting a few feet con- 
nected with the battery, which in their subaqueous 
explosions was in a boat on the Medway, the powder 
being lodged at the bottom of that river. The 
voltaic battery used was that of Professor Daniells’ 
improved construction, which from retaining its 
energy much longer than any other form of voltaic 
battery he has named the constant voltaic battery.” 
Colonel (afterwards General Sir) Charles William 
Pasley, F.R.S. (1780-1861), in 1839-41 used the 
methods he developed at Chatham for blowing up 
the wreck of the Royal George which had foundered 
at Spithead on August 29, 1782. 
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Societies and Academies 


London 
Royal Society (Proc., A, 170, 145-299; 1939). 

S. Levine: Problems of stability in hydrophobic 
colloidal solutions. (1) On the interaction of two 
colloidal metallic particles. General discussion and 
applications. (2) On the interaction of two colloidal 
metallic particles : mathematical theory. 

F. C. FRanK: Melting as a disorder phenomenon. 

L. H. Martin and A. A. TowNnsEND: §-Ray 
spectrum of Ra E. 

S. Totansky: Nuclear spin of iodine. (4) A new 
type of hyperfine structure deviation from the 
interval rule. 

J. MONTEATH ROBERTSON and A. R. UBBELOHDE : 
Structure and thermal properties associated with 
some hydrogen bonds in crystals. (1) The isotope 
effect. (2) Thermal expansion. 

M. Born and K. Fucus: Fluctuations in electro- 
magnetic radiation. 

L. C. Jackson : Principal magnetic susceptibilities 
of neodymium sulphate octahydrate at low tem- 
peratures. 

J.T. RANDALL: Fluorescence of compounds con- 
taining manganese. 


H. Davenport: Sums of positive integral kth 


powers. 
Paris 

Academy of Sciences (C.R., 208, 777-852, March 13, 
1939). 


C. BENEDICKsS : Geometrical representation of the 
fourth dimension, etc. 

E. HALPHEN : Co-variation. 

J. Marcrnxrewicz: Summability H; of Fourier 
series. 

H. TORNEHAVE : Generalization of Jensen’s formula 
to analytical functions of many variables. 

H. Par.ovux : Distribution in space of the rotations 
of an inextensible surface in movement. 

G. LitTayE: Modes of resolution of a liquid jet 
into drops. 

Mme. M.-A. TONNELAT : Equations of the photon : 
relation with the equations of Dirac and of Kemmer. 

J. Marrant: The nuclear field and the elementary 
quantum of length. 

A. CoLoMBANI: Development with heat of the 
conductibility of thin layers of nickel (80—-1,200 my). 

P. pE Beco: Verification of Faraday’s laws at the 
positive pole in ‘spark’ electrolysis. 

M. Dopero: Electrolysis of fused mixtures of 
alkaline fluosilicates and fluorides or oxides. Com- 
pounds of formule SiMn,, SiFe,, SiCr,; and Si,Ti 
have been prepared. 

8. Vencov: Ultra-violet absorption spectra of 
some organic molecules. 

8. Scutrvircn : Sensibilization of reversible photo- 
voltaic piles. 

S. NrxrtrinE : Anisotropy of absorption of different 
radiations for molecules of some photosensitive 
colouring matters. 


P. Barcuewrtz: (OHy) bands of acids in the 


vapour state ; study of a new harmonic. 

H. Muraovr and J. Basset : Study of the influence 
of high pressures on the propagation of reactions in 
explosive solids, and in particular in priming ex- 
plosives. At pressures of the order of 10,000 kgm. /cm.?, 
the explosive is decomposed without producing any 
mechanical effect. 
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W. HELLER and E. Vassy: Co-existence of re- 
versible and irreversible aggregates in thixotropic gels 
with hydrophobe particles. 

P. Ste: Chlorination of niobium pentoxide and 
tetraoxide. 

J.-A. Gautier: Action of bromine on some N- 
substituted «-pyridones. 

G. Darzens: Halogen-methylation of aromatic 
derivatives in homogeneous acetic medium. 

R. ABRARD and E. A. pE LA RUE: Marine quatern- 
ary beds of the north-east coast of French Somaliland. 

E. GAGNEBIN: Discovery of a fragment of the 
Simme nappe in the Pre-Alps of Chablais. 

L. Esté and G. Grsautt: Values of the magnetic 
elements at the observatory of Chambon-la-Forét 
(Loiret) on January 1, 1939. 

R. Bernarp: Origin of the coloration of the 
aurora borealis of type B. 

R. Ecnevrs and A. BRUNEL: 
glyoxalic ureides by the soy-bean. 

P. BercaL: Contribution to the study of the 
lodicules of barley (Hordeum sativum Jess.). 

P.-P. Grassé : Relations of a termitophile coleop- 
terous larva (Troctontus appendiculatus Silv.) with 
its hosts. There appears to be mutual attraction 
of an olfactory and gustatory nature. 

G. Brooks and R. Pavtats: Distribution and 
localization of the carotinoids, flavins and l-ascorbic 
acid in lamellibranch molluscs: oysters and green 
and white Portuguese oysters. 

Mite. M. Hamon: Characterization of some 
“-amino acids entering into the constitution of the 
spermatophores of the Cephalopoda. 

Muie. G. Martret: Study of the variations of 
molecular concentration of the urine of the fresh- 
water stenohaline teleosteans, as a function of the 
variations of salinity of the exterior medium. 

Mme. A. DritHon and R.-G. BusNEL: Presence 
and content of flavin in the Malpighian tubes of 
insects. 

Mite. J. Portrer and Mme. A. DritHon: Bio- 
chemical study of the internal medium of Eriocheir 
sinensis and its adaptation to changes of salinity. 

H. Buwirarp, I. GrRunDLAND and A. Movussa: 
Activity of exchange of phosphorus and radio- 
phosphorus in the phosphatids of cytoplasm. Radio- 
phosphorus accumulates in tissues where active 
chemical changes are taking place and in cellular 
elements rich in phosphatids. 

I. BERTRAND and R. Lecoqg: Peripheral nervous 
lesions observed in the course of polyneuritis in the 
pigeon induced by simple addition of lactic acid to 
diets rich in glucides, proteins or lipids, and containing 
high proportions of vitamin B. 


Utilization of 


Vienna 
Academy of Sciences, January 26. 

WILHELMINE PoLaczEK : X-ray absorption spectra 
of the M series of gold, thallium, lead, bismuth, 
thorium and uranium. The M absorption edges are 
found to have a width of between 8 and 36 volts. 
The observed wave-lengths are appreciably smaller 
than those calculated from the relation Ly - 
Im My. 

K. Grarr: Photometric curve of the phase of the 
planet Mercury. 
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Forthcoming Events 
[Meeting marked with an asterisk is open to th public.) 


Wednesday, April 19 
Royat MicroscoritcaL Socrery, at 5.30.—Prof. L. @ 
Martin: “The Electron Microscope from the Optical 
Standpoint”’. 
Royal METEOROLOGICAL Soctety, at 7.30.—Prof. E. J 
Salisbury, F.R.S.: ‘Ecological Aspects of Meteorology? 
(Symons Memorial Lecture). 


Thursday, April 20 
LonpON MaTsEMATICAL Socrety, at 5.—Discussion on 
‘*“Mathematical Logic”. 


Friday, April 21 
Royat IwnstirutTion, at 9.—A. E. 
Utilization of Petroleum Gases’’. 


Saturday, April 22 
Society oF CHemicaL INpustRY (Foop Group) (at the 
London School of Hygiene and Tropical Medicine), a¢ 
10.30.—Conference on “Vitamin E”’ to be opened by 
W. A. 8S. Calder.* 
Apis CLus (at St. Bride’s Institute), at 2.30—Anngal 
General Meeting. 
Dr. M. Hertz: 
Colour Vision in 


Dunstan : 


“The 


“Discrimination of 
Bees”. 


Patterns and 


Socrety or CuemicaL INpustry (Chemical Engineer 
Group), April 20-21. Conference on “Safety in Chemi 
Works” to be held at the Royal School of Mines. 


Appointments Vacant 


APPLICATIONS are invited for the following appointments, on @ 
before the dates mentioned : 

ASSISTANT ENGINEERING MASTER in the Abertillery Mining and 
Technical Institute—The Director of Education, Higher Education 
Department, County Hall, Newport, Mon. (April 17). 

Screntiric OFFICER (air defence) in the Directorate of Scientific 
Research, Air Ministry—-The Under-Secretary of State, Air Ministry, 
3.2.D,B.8019, Berkeley Square House, London, W.1 (April 22. 
B.191). 

TECHNICAL OFFICER in the Meteorological Office—The Under 
Secretary of State (S.2.B. (Met.)), Air Ministry, Adastral Howse, 
Kingsway, London, W.C.2 (April 25). 


Reports and other Publications 
(not included in the monthly Books Supplement) 
Great Britain and Ireland 
University of London Institute of Education. Studies and Re 


No. 7: Some Aspects of Indian Education Past and Present. 

three Joseph Payne Lectures for 1935-6 delivered in the Institute 

(with Supplementary Memoranda) by Sir Philip Hartog. (Published 

for the Institute of Education.) Pp. xv+110. (London: Oxfom 

University Press.) [213 
Other Countries 


Advisory Committee on Education. Staff Study No. 6: The Extent 
of Equalization secured through State School Funds. By Newtons 
Edwards and Herman G. Richey. Pp. viii+55. 15 cents. Staf 
Study No. 14: Educational Activities of the Works Progress Ad 
ministration. By Doak 8. Campbell, Frederick H. Bair and Oswald 
L. Harvey. Pp. xiv+185. 25 cents. (Washington, D.C.: Gove 
ment Printing Office.) (208 

U.S. Department of the Interior: Office of Education. Pamphiet 
No. 85: Salary and Education of Rural School Personnel; State 
and Trends. By W. H. Gaumnitz. Pp. 20. (Washington, D.C.: Gove 
ment Printing Office.) 5 cents. (203 

Fifty-fifth Annual Report of the Bureau of American Ethnology © 
the Secretary of the Smithsonian Institution, 1937-1938. Pp. & 
(Washington, D.C Government Printing Office.) 

Survey of India. Professional Paper No. 29: Magnetic Anomalies. 
By B. L. Gulatee. Pp. vi+12+11 plates. (Dehra Dun: Surven Ss 
India.) 1.8 rupees; 2s. 6d. 203 

Bulletins of the Zoological Society of San Diego. No. 14: Studies 
of Reptile Life in the Arid Southwest. By L. M. Klauber. Pp. 100. 
(San Diego, Calif. : Zoological Society of San Diego.) [203 

Unione Astronomica Internazionale. Immagini spettroscopiche del 
bordo solare osservate a Catania, Madrid e Zurigo negli anni 19338 
1934. Pp. ii+24 plates. (Arcetri: R. Osservatorio Astrofisico.) [ 
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